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30c IN CAN 
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Fighting craftsmanshij)^ 



The Army-Nary '"E" flies above four 
Fisher plants for excellence in aircraft 
production and from two others for tank 
production, while the Nauy " E, " with 
four stars, is flown by still another 
Fisher plant for its naval ordnance work. 



THIS new naval dual-purpose 5-inchcr 
is bringing aihled advantages in fire 
power to our armed forces at sea and on 
invasion coasts. 

Here at Fisher, we take particular pride in 
it, even though we do not make all of it. 

For the skills we have developed go into it. 
All the crafts we have mastered are concen- 
trated on it. It represents the many kinds of 
Fisher craftsmanship combined in a fight- 
ing tool that gives our men the all-important 
edge. 

We believe in armament that holds an actual 



combat advantage within itself. That's why 
we throw our reserve of fighting craftsman- 
ship into every tank, bomber or gun we 
build. And our fighting men tell us that it^s 
an added advantage when the going gets 
tough. 

• • • 

Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 




SPQV BY 



' GENERAL MOTORS 



The Rubber 
Plant 

with roots 
two miles deep 




THE MAKING OF Synthetic rubber involves 
among otlicr things the exact control of gas 
mixtures of great complexity. Formerly the analy- 
sis of some gases required several days of pains- 
jtaking laboratory work, and in some cases a 
complete analysis was impossible. 

Westinghouse scientists — working in close col- 
laboration with engineers of leading oil and 
chemical companies — have perfected an electronic 
"chemist" which is an important addition to the 
present methods of analysis. 

With the improved technique and apparatus 
now available, the time required for accurately 
making some of these analyses has been reduced 
to an hour or less! 

An amazing electronic device ... known as 
the mass spectrometer . , . not only improves 
the accuracy of the synthetic rubber process, 
but frees hundreds of skilled chemists from 
tedious but important production testing in 
these vital plants. 

The mass spectrometer analyzes gases by sort- 
ing the molecules — according to their mass — in 
(roughly) the same way that a cream separator 
sorts out the cream from whole milk. 

Let's say we want to analyze a simple gas 
mixture containing one part of oxygen and 10,000 
parts of nitrogen. Here's how the mass spectro- 
meter accomplishes this incredible feat: 

• First, the gas sample is bombarded with elec- 
trons. This ionizes the nitrogen and oxygen mole- 



cules, giving them electrical charges of their own. 

These ions are then drawn by electrical force 
into a curved vacuum tube. Here, ions of different 
molecular weights whizz around dijfereyit curved 
paths — depending upon their reaction to a power- 
ful electromagnet surrounding the tube. 

The heavier oxygen ions follow a straighter 
path than tlie lighter nitrogen ions and are 
directed through a tiny exit slit onto a plate 
where they give up their electrical charge. The 
amount of this charge, amplified and recorded 
by sensitive electrical instruments, is an accu- 
rate measure of the quantity of oxygen in the 
mixture. 

The starting voltage is then changed to allow 
the nitrogen ions to pass through the same exit 
slit — thus measuring the quantity of nitrogen. This 
same principle applies to the analysis of complex 
hydro-carbon mixtures. 

The development of the mass spectrometer 
. . .for the quick, accurate analysis of buta- 
diene ... is o typical example of the way 
Westinghotise ^''know fcoir" in electronics is 
tackling the loartime problems of industry in 
an effort to speed victory. 

AYestingliouse Electric & IManufacturing Com- 
pany, Pittsburgh, Pennsylvania. 

Westinahouse 

PLANTS IN 29 CITIES...^ OFFICES EVERYWHERE 
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Next Month 

\7l 7"HAT this country needs, says 
^ ^ Charles F. Kettering, is not 
300 postwar planning groups but 
130 million. Every man ought to 
be his own. In "Blueprint for To- 
morrow," a January feature, the 
"boss" of research for General 
Motors and chairman of the Na- 
tional Inventors Council explodes 
the popular notion that research 
and science are sacred. Invention, 
he says, is 99.99 percent failure 
and if we want more inventors, we 
must teach people how to fail in- 
teUigently. Friends have told Mr. 
Kettering we'll never get more 
than 5 percent thermal efficiency 
out of autos. His answer is: "We 
have 95 percent left to work on." 

Plant Magic 

VyiTH half a teaspoonful of 
' ' chemicals you can play tricks 
on nature that Luther Burbank 
never achieved. Spray a hormone 
on your apple trees and the fruit 
will cling to the branches until it is 
ripe, eliminating windfall losses. 
Similar plant magic creates giant 
flowers, fruits and vegetables, 
brings sick plants to life, produces 
seedless tomatoes. An article next 
month tells what is being done 
with hormones and vitamins. 

'Hoppers With Teeth 

I T WAS dusk as the Nazi U-boat 
broke the surface of the Gulf 
of Mexico to pick up an American 
freighter in its periscope sights. 
But overhead appeared a tiny 
plane to challenge it, and the Ger- 
mans crash dived. Next month a 
story of the Civil Air Patrol re- 
veals that its "grasshopper" planes, 
in 20 miUion miles of flying, have 
made more than 150 attacks at sea. 
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How Japan Will Be Defeated 

THERE are five courses of action in the Pacific by v^hich 
the Allies can defeat Japan. Capt. Frederick L. Oliver, 
U. S. Navy (retired), outUnes them in a vivid discussion 
of our strategy, written for the January issue. Giving his 
own estimate of the situation. Captain Ohver says our 
primary task is to destroy the Japanese fleet piecemeal 
or in a major engagement, with the ultimate objective of 
striking at the Japanese islands. Already, he says, Japan 
has lost more than 500 ships, including most of its car- 
riers, several battleships, more than 40 cruisers, and de- 
stroyers by the dozens. 

Photos Without Film 

HAVE you tried buying photographic film lately? 
You're lucky if you get what you want. The army 
and navy come first. But in these days of film shortages 
you might try photographing on sensitized paper. It is 
not as sensitive to light and requires greater exposures — 
but enlarging paper is vmrationed, it's inexpensive, and 
produces quite satisfactory pictures. Read how to do it 
in an article next month. 
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WHAT CAN I DO 

about my car? it What can I 

do to help get my car started in cold weather ? 

What can I do to prevent engine parts of my 
car from rusting and corroding — now that I 
drive less ? ii^ What can I do to stop the accu- 
mulation of dirt, sludge, gum and other con- 
tamination in my crank-case ? What can I do 
to avoid fouled spark plugs due to dampness? 
tIt What can I do to increase the efficiency and 
life of my car? 

DO THIS! 

Pour Pyroll (1 pt.) In the 
crank-case of your car. Put 
a few ounces in your gas 
tank also. Get Pyroll today 
at your service station, 
garage or dealer. Or, mall 
coupon below. Manufactured 
by Pyroll Company, W. V. 
Kidder, Founder, 512 Pyroll 
BIdg., LaCrosse, Wisconsin. 

YOUR GUARANTEE 

12 YEARS' ACCEPTANCE 
BY FOREMOST AUTHOR- 
ITIES RACE DRIVERS 

EXPLORERS ENGINEERS 

DISTRIBUTORS: 

CHECK AND MAIL COUPON 
FOR FRANCHISE FACTS. 



THREE OUNCE 
SIZE 



Keep 

Buying 

Bonds 




PYROIL COMPANY 

512 Pyroll BIdg., LaCrosse, Wisconsin 

I want my car to last and run properly until Victory. Please 
tell me more about Pyroil and how it can accomplish this for me. 
□ Send details of your Plan for Distributors 

Name 

Address 

City or Town State 



WHERE-TO-BUY-IT INDEX 

Where no name and address appear directly under an Item, 
the product is not believed by us to be commercially available 
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Radio Warehouse Market, 362 Wooster Ave., Akron. Ohio 
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Glass mailbox shows what's inside 48 

Sneath Glass Co.. Hartford City. Ind. 

Relativity, not humidity makes you uncomfortable 48 

Error leads to better plane radiator 48 

Pontoon tow bridge 49 

Jeep pulls amphibious trailer 49 

Mobile elevator loads cargo planes 55 

Safety work saves 300,000 lives 55 
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Union Metal Mfg. Co.. Canton, Ohio 

"Pendulum gun" tests shells 71 
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AUTOMOTIVE 

Fuel line cleaned with speedometer cable 98 

Checking spark control 96 
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Drying wet ignition wires 124 
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Waterproofing old car tops 140 
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Long-wearing fittings for wagon bolster 128 

Keeping moths out of switch boxes 128 

(Continued to page 6A) 



4A 



POPULAR MECHANICS 



BLACfCOUTfN THE 



A true story o( the war, as told by 
Sister Isabel Nixon, Head Nurse 
oj St. Thomas Hospital, London, to a 
war correspondent. 

The centuries-old London hos- 
pital has three distinctions. It is 
London's most bombed hospital 
(undoubtedly because of its prox- 
imity to the Houses of Parliament 
just across the Thames). It has not 
during this war lost an air raid vic- 
tim. And it was the home of Flor- 
ence Nightingale. Headnurses still 
wear the same uniform and lace- 
edged frilled bonnets pioneer 
Nightingale wore during the Cri- 
mean campaign. 



1 "It happened dur- 
ing a lull, after many 
hours of continuous 
bombing. We were op- 
crating on casualties 
brought to the under- 
ground emergency the- 
atre. There was a ter- 
rific explosion nearby, 
then such a frightening 
blackness as could only 
come in an operating 
room . • . 



T 



2 "That single stray bomb had shattered 
the two outside elearic plants. It would 
take time to rig up the emergency plant. 
Meanwhile we had a victim on the op- 
erating table, in danger of bleeding to 
death. I told all the nurses and medical 
students to get their flashlights . . . 





3 "We grouped around 
the table, giving the sur- 
geon the light he needed 
to save his patient . . . Be- 
cause of the highly inflam- 
mable ether we couldn't 
have used a hurricane 
lamp. This was one of 
many, many cases where 
only flashlights with prop- 
er batteries could have 
been used to save life." 



If s not your dealer's fault if he happens to he 
out of "Eveready" flashlight batteries. Most of 
those we can make are going to the armed forces; 
nearly all the remainder are taken on priority by 
the war industries. 

A free copy of "You and the War/' the ofiicial 
guide-book to all home defense activities, will be 
sent to you on request. Civilian Defense needs 
your help; this book will tell you how to give it. 
Address: National Carbon Company, Dept. FS, 
30 East 42nd Street, New York 17, N. Y. 



NATIONAL CARBON COMPANY, INC. 
30 East 42nd St., New York 17, N. Y. 

Unit of tMioit Carbid* and Carbon Corvoration 

QI33 

Tb* word "Eveready" la a redatorad tima*' 
of MattomU Carbon Company, Inc. 



FRESH BATTERIES LAST LONGER 
DATE-LINE 
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Will You 
Be Ready to Enjoy 

THE COMING AIR AGE? 

PREPARE now for the day when 
you'll fly your own Piper Cub. 
Take aviation subjects at night 
school, study aeronautics at home. 
Then, when peacetime comes, see 
your Piper Dealer and learn to fly. He 
can solo you with as little as 8 hours 
of dual instruction in a Piper Cub. 

Send Today for Your 
"HOW TO FLY" Booklet! 

Prepared by certificated flight instructor. 
Clearly explains basic flight principles. 
Send 10c for booklet and Piper catalog to 
cover postage-handling. Piper Aircraft 
Corporation, Department PM123, Lock 
Haven, Pennsylvania. 

16mm. SOUND FILM. The Construction of a 
Light Airplane." For distribution points, 
write: Supervisor, Audio- Visual Aids, Ex- 
tension Services, Pennsylvania State Col- 
lege, State College, Pennsylvania. 
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Clamps hold truck sideboards in place IM 

Sign raised or lowered easily 131 
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HOME IMPROVEMENTS 

Water-tight joint for linoleum 9S 
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Linoleum wastepaper basket 123 

Miniature Christmas trees for favors 123 

Keeping yarn in eye of needle 124 

LAWN AND GARDEN 

Growing evergreens successfully 92 

Miniature greenhouse 97 

OFFICE 

Staples repair file-card tabs 112 

Colored crayons key order blanks 140 

POWER TOOLS 

Quick-change drill tables 125 

Sandpaper washers hold miter gage 140 

RADIO AND ELECTRICITY 

Emergency set servicing 141 

Six-volt blinker and code oscillator 142 

Crystal receiver for bicycle 144 

STORE AND SHOP 

Saddle boxes for delivery bike 124 

Wing bins for truck 127 

Easy method of taking screen-wire inventory 128 

File for food ration stamps 138 

Tray and writing board for inventory 138 

Display cards stapled into units 138 

Glue slots in paper pads 138 

Paper clamp holds type in galley 140 

TOYS. GAMES AND NOVELTIES 

Brush to clean toy train track 115 

Crayon outlines for painted novelties 124 

WOODWORKING 

Substitute for bar clamps 92 

Artificial candles made on lathe 93 

Guide to make screw pockets 98 

Bending strips without steaming 99 

Easy-opening dowel joints 114 

Tape used as gluing clamp 124 

MISCELLANEOUS 

Telephone shelves 89 

Scale to weigh chemicals 92 

Small springs wound on bolt 92 

Method of locking outboard motor 96 

Pipe cleaners protect glasses 96 

Increasing ink capacity of pen 96 

Novel greeting cards 97 

Limiting burning time of candle 98 

Twenty-five homemade Christmas gfits 100 

Making a suit flame resistant 112 

Dog beds 113 
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Locking excavator's line to stakes 130 

Lining for gas-fired furnace 130 

Forms for roof trusses 131 

Adjustable reamers 132 

Key rings holds sign to support 138 

IMPORTANT NOTICE 

It is the intention of this magazine to provide its readers with 
information regarding the latest developments In the mechanical 
arts. We take no responsibility as to whether the disclosures con- 
tained in our articles are covered by patents and advise readers 
to investigate this subject before malting, using, or selling any of 
the products, machines, or processes described in order to avoid 
possible liability toi patent inlringement. 
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How Do You Use 
The Most Important Hours of Your Day? 



The most important — and they can be the 
most profitable, too. Men — ordinary men in 
ordinary circumstances — have had returns of 
as high as $5, $10, $25, even in exceptional 
cases $50 per hour for these hours. 

They are the hours of your leisure time — 
usually spent in recreation or odds and ends. 

These can be your growth hours, the time 
when through training you can prepare for 
more efficient service on the job or for the job 
ahead. During your working hours, you are 
usually buried in routine details, growing slowly 
if at But in these spare hours, your mind 
can reach out to absorb the experience of others, 
to learn the principles and methods behind 
your job and behind your field. The next day 
on the job, you will 
find yourself using 
something of what 
you learned the 
night before to the 
benefit of your job 
and the pleasure of 
your boss. 

Interestingly 
enough, this spare 
time study can be 
fascinating recrea- 
tion, not drudgery. 
And the few minutes 
spent this way tone 
up the remaining 
hours of your leisure 



LaSalle Extension University 
A Correspondence Institufion 

DEPT. 1264-R CHICAGO, ILL. 

I am interested 5n IcnowinR how T can use my spare time 
to advance myself. Please send your free booklet on the 
field I have checked below. 



□ Modern Foremanshlp 

□ Accounting 

□ Traffic Management 

□ Executive Management 

□ Salesmanship 

□ Bualnesa Correapondemw 



Name 



Position 



Address 



— make them more interesting. 

WHAT CAN THEY AAEAN TO YOU? 

We can't say exactly. But we can tell you what 
they have meant to thousands of others. They 
have brought to these men and women pro- 
motions, new jobs, more money and prestige, 
greater success and happiness, security for the 
future. If these are the things you want, we 
invite your investigation of LaSalle home 
study training. 

For, from our 34 years' training, over a 
million men and women, we have learned what 
you need and how to give it to you. Our training 
is geared to the busy individual who is ambi- 
tious and earnest for better things. Check on 

the coupon below the 
field in which you 
are interested. We'll 
send you — without 
obligation our free 
48-page booklet, dis- 
cussing the oppor- 
tunities and require- 
ments in that field 
and telling about 
our training for it. 
If not entirely sure 
which field to check, 
write us rather fully 
about your problem 
and let us counsel 



□ Industrial Management 

□ Expert BoolUceeping 
n Law: LL.B. iJegree 

□ Business Law 

□ Business English 

□ Stenotypy 



Age 



you. 
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YOU'LL hit *em hard and you'll hit 'em fast on this 
Ail-American team. You'll fly and fight in planes 
that were built to scorch the sky. You'll wear a pair of 
silver wings. And, brother, to win those wings you've 
got to be good! 

Maybe you'll be the Bombardier, the fellow who presses 
the button and "lays the eggs." When your ship is over 
the target, you'll take charge — and deliver the "knock- 
out punch." 

Maybe you'll be the Navigator, the "quarterback" of 
the team. With charts and instruments you'll guide 
your bomber's flight to its objective, and then bring 
it home. 

Maybe you'll be the Pilot. You'll fly a big, powerful 
bomber or a hard-hitting fighter. With hundreds of 
flying hours behind you, no pilot will ever be better 
prepared for the job that's got to be done. 
Do you need a college diploma.' No.' If you can qualify 
as an Aviation Cadet, you will be given five months' 
training (after a brief conditioning period) in one of 
America's finest colleges . . . then go on to eight months 
of full flight training, during which you will receive a 
$10,000 life insurance policy paid for by the govern- 
ment. 

Will you be well-paid after you've won your wings? 
If you call $246to$327a month good pay, the answer 



is yes. And on graduation you will receive an extra $2 50 
for uniform allowance. 

How can you qualify to win your Army wings? 

If you are 17 but nof yef 18 . . . go to your nearest 
Aviation Cadet Examining Board ... to see if you can 
qualify for the Air Corps Enlisted Reserve. If you 
qualify, you will receive your Enlisted Reserve insignia 
. . . but will not be called for training until you are 
over 18. 

If you are 18 but under 27 ... go to your nearest 
Aviation Cadet Examining Board . . . see if you can 
qualify as an Aviation Cadet. If you are in the Army, you 
may apply through your commanding officer. 
If you are under 18 (whether or not you have joined 
the Air Corps Enlisted Reserve) . . . see your local Civil 
Air Patrol officers about taking C. A. P. Cadet training 
— also see your High School adviser about taking 
H. S. Victory Corps prescribed courses. 
For complete details — see your nearest Aviation Cadet 
Examining Board, the commanding oflficer of the 
College Training Detachment nearest you or your local 
Civil Air Patrol. 

(Essential workers in War Industry or Agriculture — do not apply) 

U. S. ARMY RECRUITING SERVICE 



V " information regarding Naval Aviation Cadet Training, apply at any Naval Aviation Cadet Selection 
KEEP EM HYING! Board or any Naval Recruiting Station; or, if you are in the Navy, Marine Corps or Coast Guard, apply through 
your commanding officer , , , This advertisement has the approval of the joint Army Navy Personnel Board. 



8A 



POPULAR MECHANICS 



%if!t the new iman, Iks, Itvin ! 
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• How would you like to cany home the 
news that you've been advanced to fore- 
man? You've thought about it, of course. 
But what have you done about it? 

Training is the dividing line between 
the man at the machine and his foreman. 
It outweighs long service. Promotions to 
supervisory rank go to the men who have 
equipped themselves for the step up. 

Have you studied the managing of men 
at work? Do you have a trained man's 
knowledge of Wage Systems and Job 
Evaluation, Production Planning, Control 
of Materials, Control of the Quality of 
Manufactured Goods? 

The famous Foremanship Course of 
the International Correspondence Schools 
gives you these — and much more. Don't 
let the other fellow "step over your head.'* 
Mailing the I. C. S. coupon has meant suc- 
cess for thousands of ambitious Americans. 
Act now to join them! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



TUITION RATES 



HELPING 



T R A 



AMERICANS FOR VICTORY 



BOX 5677-J. SCRANTON 9, PENNA. 

Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 




n Air Drake 

□ Air Conditionins 
C Airplane DraftiDg 

n Architectural Drafting 

□ Architecture 

Q Auto Engine Tune-up 

□ Auto Technician 

13 Aviation □ Aviation Mechanic 
Q Blueprint Uoudiiia 

□ Boilermn,kiniE 

□ Bridge Kngineering 

□ Chemistry □ Coal Mining 

□ CiWI KriKine^rinic 

Q Concrete Kugineering 

□ Accounting □ Advorttaing 

□ HtMikkceping 

□ Busino.HS ( 'orrespondenco 

□ Business Manaf^enient 

Q Curtoouiiig □ Civil Service 



TECHNICAL AND 

n Contracting and Building 

□ Cotton Manufacturing 

□ Diesel Kngines 

□ Electrical Drafting 

□ Electrical Engineering 

□ Electrician 

□ Electrical Maintenance 

□ Foundryman □ Heating 
n Iloftt Tr<»utrn*»nt of M«>t.'Ll(| 

□ Highway Engineering 

□ House Planning 

n Industrial Metallurgy 

□ Ixwomotive Enisineer 

□ Machinist □ Inspector 



INDUSTRIAL COURSES 

□ Maniigen^ent of Inveationfl 

□ Marine Engines 

□ Mcchanicul Drafting 

Q Meclianical Engineering 
n Mine Foreman 

□ Navigation □ Patternmaking 

□ Plastics □ Plumbing 

□ Public Works Engineering 

□ Pulp and Paper Making 

□ Ka<lio. Cieneral 

□ Radio Operating * 

□ Radio Servicing 

□ R. R. Section Foreman 



□ Sanitarj' Engineering 

□ Sheet Metal Work 

□ Ship Drafting 

□ Shipfitting □ Shop Practice 

□ Steam Electric □ Steam Knginea 

□ Steam Fitting 

□ Structural Drafting 

□ Structural Engineering 

□ Surveying and Mapping 

D Telfigrnpliy O Tnlophony 

n Textile Designing 

□ Tool making □ Tool Design 

□ Welding. Gaa ami Electric 



□ R. U. Signulman □ Refrigeration □ Woolen Manufacturing 



n College Preparatory 

□ Commerria! 

□ Commercial Illustrating 

□ Cost Accounting 

□ C. P. Accounting 



BUSINESS COURSES 



□ Advanced Dressmaking 
D Foods and Cookery 



n First Year College 

□ Foremanship □ French 

□ Good English 

□ High School 

□ Managing Men at Work 

HOME ECONOMICS COURSES 

D Iloiiie Dressnmking 

D rrufotuiiuD;il Dresamakins and DesieninK 



□ Railway Postal Clerk 

□ SuleHiuanstlip 

□ Serrotnrial □ Spaninh 

□ Shoncard and Sign Letterius 

□ Traffic Management. 

□ Tea Room and Cafeteria 
Manaeement, Caterinc 



Kame. Age., 



..Jlome Address.. 



City State Present Positinn 

lanadiun ri:»i<]cnta send emtpon to Jntvrutinotuil Correspondence Schools Canadian, Limited, Montreal, 
Hritish rtfidenls setid coupon to I. V. 8., 71 Kingsirai/. London, IK. C. Z, Bngland 
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Come to 

COYHE 

for a great 
future in 



DIO 

"Learn-by-Doing" on 
Real Radio Apparatus! 

Airports, radio stations, film studios, 
police short-wave, television, indus- 
trial electronics — all need 
TRAINED RADIO SPECIAL- 
ISTS. Leam the quick practical way, 
on actual equipment in the great 
Coyne Shops. Not by correspond- 
ence, but personal training based on 
^44 years of "know-how"! 

^ I'LL FINANCE 
YOUR TRAINING! 



Don't let lack of money hold you 
back. My plan lets you start now, 
pay tuition in easy montlily pay- 
ments when you're trained and on 
tlie job. I help you get part-time 
work to help pay living expenses 
while training, give you Lifetime 
Employment Service aa a Coyne 
graduate. 

ares for GoviLicens€ 

Many of the better Radio jobs re- 
quire government license. Coyne has 
enabled hundreds to pass this test 
successfully. Vou learn operating 
— learn to send Code rapidly — do 
trouble-shooting — handle real trans- 
mitting equipment, etc., etc. 

Dozens of Branches to 
Choose From 

Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in myr Shops, you can 
qualify for unlimited opportunities 
in R;\DIO AND ELECTRONICS, 
today's fast-growing fieldsl These 
pictures show only a few of count- 
less well-paid jobs for trained Radio 
Operators. 

SEND FOR FREE BOOK 

Fully illustrated with big pictures of 

my Shops — facts about your future. 
Mail coupon now. No obligation. 
No salesman will caU. Act todayl 

H. C. LEWIS, Pres., RADIO DIV. 
COYNE ELECTRICAL SCHOOL 

500 S. Paulina St. Dept. 93 -3 H 
Chicago, Illinois 



r 
I 
■ 



H. C. LEWIS; Prca.. 

RADIO DIV. COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 93-3H, ChlcasSo, Illinois 

Send FREE BOOK, "Your Future in Radio ", and details 
of easy VPay-After-Graduation" plan. 



NAME. 



i 



ADDRESS. 



CITY STATE 



Always write yonr name and full address dearly when 
answering advertisements. 




Y 



PLEASURE 



Learn at home, the EASY, SCIENTIFIC, and INEXPENSIVE 
way. Our course covers ALL phases of Poultry raising, in- 
cluding plans for buildings, breeding, hatching, culling, 
sexing, caponizing, marketing, judging, exhibiting, and 
many others, etc., as planned by Harry M. Lamon, former 
Senior Poultryman for the United States Department of 
Agriculture. 

In the past twenty years, we have helped thousands of stu- 
dents to establish poultry farms, to increase profits on es- 
tablished plants, to secure positions in the many branches 
of the Poultry business, and many just to enjoy a small, 
profitable, breeding plant. 

The Government needs your help for its huge requirements 
for Poultry and eggs. Sec'y. Wickard, 
wanted 200,000,000 extra chickens this, 
year. Later he called for 4 billion pounds 
of chicken for meat alone. 28% jump 
over 1942! And more eggs per bird- 
s'^ more eggs! We can teach you the 
EASY, SCIKNTIKIC, and PROFITABLE 
way to assist this program. 
WrltcTODAY forcataloc "How to Raise 
Poultry For Profits." It fully explains 
courses and easy payment plan. 
NATIONAL POULTRY INSTITUTE 
Dept. SO-G, Adams Center, N. Y. 





TRAIN 



Lockmithing 

NOW MADE EASY! 

New course for practical 
men, mechanics, carpenier.s, 
flx-lt shops, etc. Learn to 
fit lieys, picl< loclis, de-code, 
make masterkevR. It pavs. 
Send name for FREE details. 
No oblijration — write todayl 
Nelson Co.. 321 S. Wabash, 
Dept. 702-IVI, Chicago. 




We build, •trenitlien tlw vocal ornng— not wlthtin«lns letlon« — but 
by found, Kientifically correct ailent and vocal exerciMB ao^ absolutely 
Suarante* complete eatiBlaction with reaulta. Write for Voice Book, 
FIIEE, Sent to no one under 17 yenre old unleM eicned by parent. 
PERFECT VOICE INSTITUTE. Studio 1359, 64 E. Uka SL, Chicago. !«. 
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DRAWforMONEY 



Be An ARTIST! 

PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 

Trained Artists Are Capable of Earning 

$30-$50-$75 A WEEK 

Use your spare time to prepare for a profit. 
able Art career! Start training at home, nowl 

It's pleasant and InterestinK to study Art the 
W. S. A. way COMMERCIAL ART, DE- 
SIGNING. CARTOONING— all in OiNE com- 
plete course. No previous Art experience neces- 
sary— we teach you step-by-step by our practical 
home study method well-known since 1014. 
Wriitloia)! Sot information in FREE BOOK. "Art for 

riea.sure & Profit"— tells all about our course, 
the art material furnished, service — and com- 
mercial opportunities for you in Art. State age. 

WASHINGTON SCHOOL OF ART 

Studio 1212F, 1115-1511) SL, N. W., W3Shin{ton 5, D.C. 

POPULAR MECHANICS 



-alerial 



AUDELS AIRCRAFT WORKER $1 

Answers Your Questions on 1 — Aircraft Materials, Terms, Parts. 
2 — Blueprints, WorkinK Drawings. 3 — Mathematics, How to Fig- 
ure. 4 — Layout & Bending. 5 — Tools & Machines. 6 — Riveting, 
Spot Welding & Hints. 7 — Fabrication, Angles, etc. 8 — Assem- 
bb'. Fuselage, Wing & Final — How to Use Tools. 9 — Tables & 
Data. Symbols. Army & Navy Specifications, etc. 240 Pages Illug. 

AUDELS SHEETMETAL 

PATTERN LAYOUTS $4 

Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia In 10 Sections, size 7 z 10 
X 2 — 1125 Pages — S.jO Layouts — 1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference In answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting. Pattern Doiclopment & Shop Procedure, 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $1 

Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, flgures, pointers in everyday language. Kef. Index. 

AUDELS WELDERS GUIDE $1 

A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methoils of electric and acetylene welding including airplane work. 

AUDELS ANSWERS ON 

BLUE PRINT READING ...$2 

For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 

AUDELS NEW MACHINIST & 

TOOLMAKERS HANDY BOOK. . . $4 

Covers modern maihine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers. drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 
X 2. Indexed. 5 sections. 1— Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 5 — How to Use the 
Slide Rule. 60 chapters. Easy to read and understand, A shop 
companion that answers your questions. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. 111. & Indexed. 

AUDELS AUTOMOBILE GUIDE . .$4 

A practical quick ready reference book for auto mechanics, service 
men,^ operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. l.'ilO pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. Kew fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL. $2 

A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 

AUDELS RADIOMANS GUIDE $4 

A key to the practical understanding of radio Including Frequency 
Modulation. Television, etc.. Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Beference Index. 
Authentic, clear, concise. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 

For maintenance engineers, electricians & all electrical workers. 
1440 Pages. 2600 Illus. Covers important electrical information 
In handy form — Including Marine Wiring. Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Vols $6 

A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols.. 1600 pages, 3700 illustrations, flexible covers. Each volume 
pocket size. Sold separately $1.50 a vol. 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Vols $6 

A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols. — 1670 Pages — 3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 

AUDELS WIRING DIAGRAMS $1 

210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 

AUDELS ELECTRONIC DEVICES . .$2 

Tells %\Tiat You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
Illumination, frequencies, voltage, photocell, tubes. Ohm's Law, 
fviring diagrams, etc. 

AUDEL, Publishers, 49 W. 23 St, N. Y. 10 
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AUDELS 
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eVIDES 





AN AUDEL GUIDE IS A GOOD FRIEND! 

Use the brains and experience of others in these Guides of tha 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOWl You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 

r-----CUT HERE------ 

AIL ORDER 

THEO. AUDEL & CO., 49 W. 23rd St., New York 10 

Please mail me for 7 days' free examination the 
books marked (X) below. I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 

If I am not satisfied with Guides I will return them. 

□ Audels PUMPS, HYDRAULICS & AIR COMPRESSORS $4. 

□ Audels WELDERS GUIDE 1. 

□ Audels BLUE PRINT READING 2. 

□ Audels SHEET METAL WORKERS Handy Book . . 1« 

□ Audels SHEET METAL PATTERN LAYOUTS . . 4^ 

□ Audels AIRCRAFT WORKER . li 

□ Audels MATHEMATICS and CALCULATIONS . . 2. 

□ Audels MACHINISTS & TOOLMAKERS Handy Book 4. 

□ Audels DIESEL ENGINE MANUAL 2. 

□ Audels MECHANICAL Dictionary 4. 

□ Audels AUTO GUIDE . 4. 

□ Audels MARINE ENGINEERS HANDY BOOK . . 4. 

□ Audels SHIPFITTERS Handv Book 1. 

□ Audels MARINE Engineers Guide S« 

□ Gueths MECHANICAL DRAWING COURSE . . li 

□ Rogers Mechanical DRAWING and Design . , , 2* 

□ Audels MILLWRIGHTS and Mechanics Guide . . 4< 

□ Audels CARPENTERS and Builders Guides (4 vols.) 84 

□ Audels PLUMBERS and Steamfitters Guides (4 vols.) €. 

□ Audeht MASONS and Builders Guides (4 vols.) . . 6. 

□ Master PAINTER an* DECORATOR 2. 

□ Audels GARDENERS & GROWERS GUIDES (4 vols.) 6. 

□ Audels ENGINEERS and Mechanics Guides 
Nos. 1, 2, 3, 4, S, 6, 7 and 8 complete 12. 

□ Audels Answers on Practical ENGINEERING . . 1. 

□ Audels Answers on REFRIGERATION 2. 

□ Hawkins Aids to ENGINEERS EXAMINATION . . 2 

□ Rogers MACHINIST GUIDE 2. 

□ Audels WIRING DIAGRAMS 1. 

□ Audels Handy Book of PRACTICAL ELECTRICITY 4. 

□ Audels ELECTRICAL POWER CALCULATIONS . . 2. 

□ Hawkins ELECTRICAL Guides at $1. each ... 10. 

□ Audels ELECTRONIC DEVICES 2. 

□ Audels ELECTRIC Dictionary 2. 

□ Audels RADIOMANS GUIDE 4. 

□ Audels NEW ELECTRIC LIBRARY at $1.50 a Volume / 
Vols. I, II, ill, IV, V, VI, VII. VIII, IX, X, XI, XII. I 

Name - 
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Occupation. — 

Employed by. p ' 
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J. E. SMITH, President, 
National Radio Institute 
(Established 29 Years) 

He has directed the train inci of more men 
for the Radio Industry than anyone else 



Vital Jobs Like These 
Go To Men I Train 



Communication Station Operator — 

••Am with the Civil Aeronautics Ad- 
ministration as Aircraft communica- 
tor at the Shreveport Airways 
Communication station. Have a life- 
time position, with pension after 
retirement. Have advanced from 
SI 620.00 per year to present posi- 
tion." JESSE N. KOBEKTS, Box 

107 6. Shreveport, La. 

S200 a Month In Own Buslnes*-;- 

"Kor several years I have been in 
l)iisinesa for myself making around 
-200 a month. Business has stead- 
ilv increased. I have N.U.I, to thank 

for my start." A. J. FROEH- 

NER, .300 W. Texas Ave., Goose 
Creek, Texas. 

1st Lieutenant In Signal Corp*— - 

•'I cannot divulge any informa- 
tion as to my type of work, but 
I can say that N.R.I, training is 
certainly coming in mighty handy 

these days. ' RICHARD W. AN- 

DER.SON. (Address omitted for 
military reasons.) 

SIO a Week In Spare Time 

"I repaired some Radios when 
1 was on my tenth lesson. I made 
sOOO in a year and a half, and 
liuve made an average of $10 a 
week — just spare time." — JOHN 
JERKY, l.t.-HT Kalaraath St., 
Denver, Colorado. 

Chief Operator Broadcasting 

Station "Before I completed 

your lessons, I obtained my Radio 
Broadcast Operator's license and 
immediately joined Station WMPC 

where 1 am now Chief Operator." 

IfOLLIS F. HAYES, 327 Madison St., 
Lapeer, Michigan. 





uPI»VEI«nTr.in»« 

BE A RADIO 

MORE RADIO TECHNIGIANS 
NOW MAKE $50 A WEEK 
THAN EVER BEFORE! 

I will send you a sample Lesson, "Getting Ac- 
quainted with Receiver Servicing," to show you 
how practical it is to train for Radio at home in spare 
time. It's a valuable lesson. Study it — keep it — use it — 

without obligation! Tells how 
"Superhet" Circuits work, 
gives hints on Receiver Serv- 
icing, Locating Defects, etc. 
31 illustrations. And with this 
Lesson I'll send my 64-page 
illustrated book, "Win Rich 
Rewards in Radio." It de- 
scribes many fascinating jobs 
Radio offers, explains how 
N.R.I. trains you at home for 
good pay in Radio. Get both 
FREE by mailing Coupon! 




RADIO .SERVICINO 
(illustratiun abtjvu) 
pjivsTcchnirians 
money, spare or full 

(itne. RA1>I() Ol'Kll- 

ATORS (picture at 
riKliDfWid iiitcrestiiu: 
work in U.S. Broad- 
caslinu and other 
types of Stations. 



Extra Pay in Army, Navyjoo 

Men likely to go into military service, 
soldiers, sailors, marines, should mail 
the coupon now ! Learning Radio helps ^ ^ | 

men get extra rank, prestige, more interesting duties, I 
MUCH HIGHER PAY. Also prepares for good Radio jobs 
after service ends. Over 1,700 servicemen now enrolled. 






A TESTED WAY TO 
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POPULAR MECHANICS 
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1 ESSON FREE 



TECHillCIAIi 




There is a Shortage of Radio Technicians. 
Many Good Jobs are Open! 

There's a big shortage today of capable Radio Technicians and 
Operators. Fixing Radios pays better now than ever before. With 
new Radios out of production, fixing old sets, which were formerly 
traded in, adds greatly to the normal number of servicing jobs. 

Broadcasting Stations, Aviation and Police Radio, and other 
Radio branches are scrambling for Operators and Technicians. Radio 
Manufacturers, now working on Government orders for Radio equip- 
ment, employ trained men. The Government, too, needs hundreds of 
competent civilian and enlisted Radio men and women. You may 
never see a time again when It will be so easy to get started in this 
fascinating field. 

Be Ready to Cash in on Jobs 
Coming in Television, Electronics 

Think of the XEW jobs that Television, Frequency Modulation, 
Electronics, and other Radio developments will open after the warl 
You have a real opportunity. I will train you to be ready to cash In 
when Victory releases the amazing wartime Radio developments for 
peacetime uses I 

Many Beginners Soon Maice $5, $10 
a Week EXTRA in Spare Time 

Right now, probably In your neishborliood, there's room for more 
spare and full time Radio Technicians. Many N.R.I. Students make 
$5, $10 a week EXTRA money fixing Radios in spare time while learn- 
ing. I send KXTRA MONKY JOB SHKETS that tell how to do Itl 

My "50-50 Method" — half building and testing real Radio Cir- 
cuits, half learning from easy-to-grasp, illustrated lessons — is a tested, 
proven way to learn Radio at home in spare time. Think how much 
practical experience you'll get by building the "Superhct" and 
Measuring Instrument illustrated at right — by conducting 60 seta of 
experiments on these and other Circuits you build with parts I supply! 
Within a few months you can be ready to run your own Spare Time 
Shop, fix the Radios of your friends and neighbors — get paid while 
learning ! 

START NOW Toward Radio's Rich Rewards! 

MAIL THE COI'POX. I'll send you the FREE Lesson and my 
valuable, Cl-page. illustrated book. They're packed with facts about 
Radio. You'll see snapshots and letters from men I trained, so you 
can know what N.R.I, did for others. You'll read a description of my 
Course — ".';o-,'',0 Motlind" — (i Experi- 
mental Kits— E X T R A Money Job 
Sheets. You'll have my free Lesson to 
keep. And you'll see many fascinating 
jobs Radio offers and how YOl' can 
train at home. No obligation — no sales- 
man will call. If you want to JUMP 
YOt'R PAY — Mail Coupon in an en- 
velope or pasted on penny postcard I 
J. E. SMITH. President, Dept. 3NP, 
National Radio Institute, Washington 
9, 0. C. 



You Build These and Other 
Radio Circuits with 
6 Big Kits I Send 




By the time you've con« 
ducted OO sets of Kxpcri- 
ments with Radio Parts » 
supply, made hundreds of 
measurements and adjUKt- 
nients. you'll have valu« 
able PRActiCAI. lladio cx- 
l»orifnce for n Rood full OP 
part lime Hadlo Jubl 



MEASURING TNSTRtJ- 

MKNT (abovcl you build 
early In Course. Use It 
in practical Radio work 
to make EXTRA money. 
Vacuum tube multimeter, 
measures A.C.. D.C., 
and R.F. volts. D.C. cur- 
rents. resi»tauce, re- 
ceiver output. 





SUPERHETERODYNB 
CIRCUIT (above) Pre- 
selector, osclllator.mlx- 
er-flrst detector, i.f. 
stage, dlode-detcctor-a. 
v.c. stage, audio stage. 
Brine in local and dis- 
tant stations on this cir» 
cult you build yourself! 



A.M. .SIGNAL - GENERATOR 
(above) Bullfl it yourself! Pro- 
vide amplitude-modulated sts- 
nals for test and experimental 
purposes. Gives valuablo 
practice! 



6ooD For Both T^v 



64 PACE BOOK 
SAMPU LESSON 



TRAINING MEN FOR 
VITAL RADIO JOBS 



GOOD PAY 
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Mr. J. E. Smith, President, Dept. 3NP 
NATIONAL RADIO INSTITUTE, Washington 9, D. C 



Mail me FREE, without obligation, your Sample Lesson and 
C4-pa)fe book, "Win Rich Rewards in Radio." (No salesman 
will cull. Please write plaitily, ) 



Name Age 



Address 



City. 



State 





Learn to set up and run ANY kind of machine; MAKE MORE 
MONEY NOW by learning quickly HOW TO DO THINGS which 
usually take years of study and practice. The demand for 
SKILLED men is ALREADY ahead of the supply, then what 
WILL IT BE a month or two from now? 

RiacfAf Psil/ Don't miss this chance to qualify for pro- 
■"SS^* ■ •■3' motion, don't miss this Big Opportunity 
whirh is yours almost for the asking. Eieht BiK Books chookful 
of important mechanical facts told simply and clearly. Over 3000 
paRcs, nearly 3000 illustrations cover every subject fully, includ- 
ing Tool Makinir. I'attern MakinK. Foundry Work, Mechanical 
DrawinK. ForRinc Marliine Shop Practice and Management, and 
liundieds of otticr subjects. 

8 Big Books (Up-to-date Edition) Sent 

to you for examination. With them we send a Big Binder of 
nearly 000 paRes witli 29n shop tickets and over 1300 illustra- 
tions. These show, step by step, linw to set up and run almost 
any kind of job and are In addition to the 8 books. Decide 
in your own liomo. or place of business whetlier or not you want 
to keep them, clieck up on any facts you want to. Note their 
Krcat SION'KY M.\KING value, then, if you want them, pay on 
the easiest kind of payments. A year's consulting privileges with 
our enfiineers now given with these l)ooks without extra charge. 
American Technical Society, Vocational Publishers since 1898. 



American Technical Society, Dept. S919, Drexcl at S8th St., Chicago 

You may send nic the 8 blK books and binder of shop tickets for 
frct» examlnallon. I will pay the delivery charges only, unless I 
deride to keep them in whicVi case !• will sen<l $2.00 in ten davs 
and S3. 00 per month until the total price of only $34.80 is paid. 
If I return them in 10 days I will owe you nothinf;. You also 
.iKree to send nu' a corlificale cntitlincT nic to cnnsulting prIvilcKes 
with your experts for one year without extra charge. 



Name 



Ail.ir.'vs 

ru*.-iso attach a Itnu-r stating age, occupation* employer's name 
ami address and tliiii of at least one business ni;in ns refercnre. 



When You Say Webster's DiclionarY 
You MEAN the MERRIAM-Webster 




Accept Nothing Less Than 
the "SUPREME Authority " 



look for Ihe Merriam-'Webster circular trade- 
mark on the cover. The New Second Edilion 
of Websler's New Infemational (unabridged) is 20 years 
newer, contains 122,000 more entries than any similar dic- 
tionary. Provides information in all branches of knowledge. 
The authority in courts, colleges, newspaper offices. Pre- 
pared by 207 of the world's foremost experts. 600,000 
entries; 3,350 pages. 12,000 terms illustrated. Ask yo\U 
bookdealer, or write for free illustraled pamphlet* 
G. ft C. MERRIAM CO., 363 FEDERAL ST., SPRINQFIELD 2, MASS 



READ THE CAMERA... ' 

YOU'D LIKE to know how to make good portraits of 
your family and friends, how to develop film to get 
the most out of your negatives, how to make sharp, 
clear enlargements, how to light a picture to bring 
out the story— to cover up a flow or highlight a feature. 
YOU CAN FIND the answers to these and many other 
photographic problems in THE CAMERA . . . the book- 
case size photographic magazine that is filled every 
month with practical how-to-do-it. articles written by 
leading authorities— Victor Keppler, J. Ghislain Lootens, 
Helene Sanders, Trevelyan and others. 

IN ADDITION . . . every issue of THE CAMERA 
contains a "Comerette" ... a condensed but com- 
plete working digest of a popular subject— making 
greeting cords . . . hand coloring photographs 
. . . how to make photography profitable . . . 
secrets of good composition . . . cat and dog 
photography are just a few. Remember— you get 
this ONLY IN THE CAMERA. 

YOU'LL LIKE THE CAMERA-Buy a copy today-35c or 
save $1.20 per year and send $3.00 in cosh, money 
order or check for a year's subscription. Don't wait' 
do it today I 



1150 BilLTIMOlE LIFE BUILDING • BALTIMORE-I, MMTUIID 



ANY BOOK IN PRINT! 

Delivered at your door. We pay postage. Standard 
authors, new books, popular editions, fiction, ref- 
erence, medical, mechanical, children's books, etc. 

all at guarantMd uvlngs. Send card now for 

Clarkson's 1944 Catalog. 

■TDFF Write for our ^rreat Illustrated book catalog. 
■ A short course in literature. The i>uying ^ide 

of 30O.000 boolc lovers. The answer to your Christmas 
Rift problem. FREE if you write NOW— TODAY! 





Dept. 



CLARKSON PUBLISHING COMPANY 

PM-3, 12S3 S. Wabash Ave., Chicago, III 



STAMMER? 

This new 128-page book, "Stammering, 
Its Taus© ami Correction," describes the 
Bogue Unit Method for scientific correc- 
tion of stammering and stutterlnc — suc- 
cessful for 4 2 years. Free — no ohligatitm. 
Benjamin N. Bogue, Dept. 1807, Circle' 
Tower, Indianapolis, Ind. 



4^»FCART00NSI 
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RAYE BURNS will teach you HOW to CREATE ORIGINAL ^ 
CARTOONS at homa thut you may BELLI Course contaiiu ^ 

26 Uisens and over €00 Illustrations. All for OnJy 

name anJ addrt$t for frt* details* 

RAYE BURNS SCHOOL, Dept. M, Box 1298, CLEVELAND 3, OHIO 

STATEMENT OF THE OWNERSHIP. MANAGEMENT^ CIRCULATION, ETC., 
REQUIRED BV THE ACTS OF CONGRESS OF AUGUST 24. 1B12, AND 
M.\RCH 3. 1933. of Popular Mochanica Macaaine. published monthly at Chicaco, 
Illinois, for October 1. 1943. 
State of Illinois, Countv of Cook, sa. 

Before me a Nutiiry Public in and for the State and count> aforesaid, peraonallT 
appeared H. H. Windsor. Jr., who. havinx been duly sworn aocordlnjc to law. deposes 
and says that he is the Editor of the Popular Mechanics MuEazine. and thiit the 
foUowinc i«. to the be»t of his knowtedie and belief, a true et^itemont of the ownership, 
manacenient (and if u daily pnpcr, the circulation), et^.. of the aforoaaid publicution 
for the date shown in the above caption, required hy the Act of Aujcust '24, 1912. as 
amended by the Art of March 3. 1933. embodied in ee^-tion 537, Poetiit Laws and 
Revulntinns. printed on the reverne of this form, to-wit: First. That the namee and 
addresses uf the publisher, editor, manaxing editor, and business managers are: 
Publisher. Popular Meclmnics Compnny. 200 E.nst Ont-nrio St., Chicaro. III.; Editor, 
H. H. Wind>«r. Jr.. 200 East OnLirio St., ChinvKo. III.; .M.-inaitinn Editor. H. W. 
M.'LCCe. 200 Eitst Ontario St.. Chicaso. 111.; Business ManaRCr. Willis S. Brown. 200 
E:tst Ontario St.. Chirano, HI. Second. Thnt the owner i.-*: (if owned by a corpora- 
tion, its name and nddrei*s must be stated and also immediately thereunder the names 
and addrOHHCs of st'M'kholderH owiiiiiic or holding one t>cr cent «r more of total aiiioiint 
of stock. If not owned by a cori>oriition. the names and addresives of the individual 
owners must be given. If owned by a firm, company, or other unincorporated con- 
cern, its name and .iddress. as well as those of each individual member, must be given.) 
Popular Mechanics Company, 200 East Ontario St.. Chicngo. 111.; L. H. Windsor, 
200 East OnUrio St.. Chicngo. III.. H. H. Windsor. Jr.. 200 East Ontario St. Chicngo, 
ni.; H. H. Windsor. Jr.. Trutitee: The First National Bank of Chicago. Trustee. Third. 
That the known bondholders, mortgagees, and other security holdcrn owning or holding 
1 per cent or more of total amoimt of bonds, mortgages, or other securities arc: (If 
there are none, so state.) None. Fourth. That the two paragraphs next above, giving 
the names of the owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders ns they appear upon the books of the com- 

Kanv but also, in cases where the stock holder or security holder appears upon the 
ooks of the company as trustee or in any other fiduciary relation, the name of th« 
person or corporation for whom such trustee is acting, u given: al.w> that the said two 
paragraphs contain strttements embracing affiant's full knowledge and belief as to the 
circumstances and ctmditions under which stockholders and security holders who 
do nut api>ear upon the books of the company na trustees.^ hold stock and securities 
in a capacity other than that of a bona tide owner; and this affiant has no reason to 
believe that any other person, aasociitttnn. or corporation haa any interest direct or 
indirect in the said stock, bonds, or other securities than as so stated by him. H. H. 
W indsor. Jr.. Editor. Sworn to and subscribed before me the 24th day of September, 
104:1. Viola M. Flanacau, Notary Public. (My commission expires May 11, 1944.) 
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NOW rs the Time to 
PATENT and SELL Your Invention ^\ 

Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. llence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 

Patent Guide Shows What To Do 

Our "Patent Guide for the Inventor" answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent ; how to protect your invention through dated and wit- 
nessed disclosure ; how to do this AT ONCE to safeguard your 
rights ; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid ; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes ; how Patents covering improvements 
also can be profitably utilized and marketed ; tells countless other 
facts of interest. 

Why You Need Expert Assistance 

The Patent Laws were enacted for your benefit — to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
"claims." This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff — carefully trained registered 
patent attorneys — expert draftsmen — experienced searchers — to 
serve you. We have been serving inventors for more than 20 years. 

Take First Step Now 

With the Patent Guide you will receive also Free a "Record 
of Invention" form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothinK yot may be 
vital to your success. Remember — in Patent Matters, AC- 
TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

"Worthy of year Trust" 

Re{itt:red Palent Attoroiyt 
31-M Adams Building 
Washington, 0. C 



FREE 
COPY 




FREE BOOK 



IMMEDIATELY MAIL COUPON TODAY! 



CLARENCE A.O'BRIEN 
& HARVEY B. JACOBSON 



CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Retittmd Pateal Atlorneyt before Ihe United Slatet Patesl Offics 
31-M Adams Building, Washington, D. C. 

Please send me your 48-Page "Patent Guide for the 
Inventor" and your specially prepared "Record of 
Invention" form FREE. This request does not 
obligate me. 



Name 



Address 



City.. 



Stote.. 



— (Please write or print plainly.) 
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More GOOD JOBS in 



DRAFTING 



in Al RCRAFT and other War I ndustries! 

Calls for Draftsmen Are 
Increasing! . . . Read the 
want-ads for proof of this 
urgent demand. 

This complete drawing outfit,— every- 
thlns to work with, IncludlnK draft- 
Ins table, drawing board, supplies, etc., 

ALL SENT TO YOU AT NO EXTRA 

COST If you are a Chicago Tech Student. 

Mail Coupon 
Below 




Til' War ProdiK-tion program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any new 
projectin manufacturing andindustry—peaceor wartime. 

The Draftsman— "The Key Man" 
in War or Peacetime Industry 

No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting — the 
profession upon which all construction is vitally depen- 
dent. Drafting is clean, interesting, well paid work. 
Steady employment. Investigate today what Drafting 
offers you! Help your country in a vital War produc- 
tion job on the important Home Front — and help your- 
self to a well paid job in Drafting. 

Learn in Spare Time, — at Home! 

(or at the College In Chicago) 

With our easy step-by-step lessons, (and the tools we 
furnish), you can learn in your spare time at home. Con- 
venient terms. To prove to you how easy it is to learn 
Prafting by the ChicaKo Tech Method we'll send you a 
Trial Lesson FREE. No charge for this lesson either 

now or later. Send a post 
card or the coupon now for 




TRIAL LESSON 

Send Coupon 



[CHICAGO TECHNICAL COLLEGE! 


1 S-204 Tech. BIdg.. 2000 S. 


Michigan Ave., Chicago 16, III. 1 


■ Yes,— please send me FREE Trial Lesson inDRAFTING \ 


1 n Aircraft Drafting 


□ Machine Drafting ! 


1 n Electrical Drafting 


n Structural Drafting ! 


1 n Architectural Drafting 


□ Building Construction ! 








I City - 


State 1 


I Occupation 






Age J 



Always write your name and full address clearly when 
answering advertisements. 



lUPERJUJITSil 

NOW GET TOUGH 
DOUBLE -QUtCKI 

Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare hands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 
need ox-like muscles — it's brains 
that count ! New, easy self - study 
course at amazing low price. Free-triaJ 
offer and money-back guarantee. Hurry! Write today for FREE 
DETAILS. Nelson Co.. 321 S.Wabash. D. pt. M-502, Chicago 




riyiEN 

NEEDED 



Electricians are needed everywhere. Demand Is growing. Good 
pay now and bright future for trained men In this live, expand- 
ing vocation. Learn at home, in spare time, from old established 
school. Write for FREE Bulletin. No obligation. 

AMERICAN SCHOOL 

Dept. EE945 Drexel at S8th St. Chicago 37 

UBI'STATE COLLEGE 

B. S. Decree in 27 Monlhs 

Distinguished for technical 2'4-year courses in 
Civil. Klectrlcul. Mechanical, Chemical, Radio, 
.'Veronautical Engineering ; Business Adminis- 
tration. AccounliUK. and Secretarial Science. 
MEN AND WOMEN — 3 yr. high school students with good record ad- 
iiiitltd. Special i'nparatory Department. Mmiern laboratories, latest 
tiiuipiiunt. Low tuition. Low living costs. Cosmopolitan student body. 
60th year. Enter .lanuary, March, June, Sepleinl)ei Il rlti for catalog. 
4123 College Ave. ANGOLA, INDIANA 



Ce///r/o the BAKING BUSINESS 



Bakers malce good money! Now 7th Industry in wagesP*^^^» 



N.itional Bakino School. 131S Michloan. Popt. laao. Chicago 

ENGINEERING, Uroaacii.<;tinK, Serv- 
icinc. Ek'Ctrouics, Avi.ition, Marine 
& Police Radio taught thorouRhly. 
4 8 weeks' Engineering course equiv- 
alent to 3 years' college radio work. School cstablislied 1874; 
all expen.ses low. Co-educational. CatuioR free. 

Podge Institute, Dept. D, Valparaiso, Ind. 

SERVICE MECHANICS COURSE 

Learn at Ikmh how to ^,t;^l■t 

your own repair shop on litvle 
capital. No previous experience needed. Common school education 
snUicicnt. Splendid f iiixirtunitv for dldir men. Prepare now for 
nftpr the war. KRF.E ilhistralcd liiMiUlot. 

MECHANIC S TRAINI NG SCHOOL. Dept. PI?. 47D1 W. Pico. Ln Angeles 6. Ciit. 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instnio- 
tion — over 1(K5,000 studenta enrolled. LL.B. Deicree 
awarded. All texts furnislied. Eapy payment*. Send 
for FREE BOOK— "Low and Execuuve Guidance." 

AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 36-M S East Huron St. Chicinc III. 



RADIO 



REFRIGERATION 
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IF I Send YO 
THIS FINE SUIT 



3 



will You Wear It and Show It to Friendi? 

I need a reliable nian in your town to jcet a fine, made-to-niciisure, 
all-wool suit without ptiyinit rnuli, but by taking a few orders 
from friends. Wear it — «iow it — to help you titlie mora order* 
with my line of nearly 100 quulity fabrics, all ffenmtiona) valtien. 
Ciiaranteed. You c-an make up to $12.00 in a day without experi- 
ence or investment. I supply everything reqiiirod FRKE. Writo 
today. tellinK about vourself — ajte. etr.. for FREE outfit- 

STONEFIELD, 1330 W. Harrison, Dept. Chicago. 



EARN 




MONEY 



PAINTING 
PORTRAITS 



I 



• No previous training or talent necessary. 
Unique Stuart System teaches you, by mail, 
in 10 simple, easy-to-follow lessons, to make 
excellent charcoal and oil lilcenesses. Detailed 
sruldancc for your every step. Send for free 
book today. 

STUART 121 MonumentCircle, Rm. 6123, ind!anapol!(9, Ind. 

STUDIOSf Please send me free boolc and outline of lessons. 

iVam« 

Street 

City 



.Statc_ 
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BILL, YOU SURE HAVE A SWELL 
BUILD! DID YOU TRAIN FOR A 
LONG TIME ? 




Will You let Me PROVE 
I Con Moke YOU o New Mon? 



I DON'T care how old or young you are, or how 
ashamed of your present physical condition 
you may be. If you can simply raise your arm 
and flex it I can add S.OL-ID MUSCLE to your 
biceps — yes, on each arm — in double-quick time ! 

Only 15 minutes a day — right in your own home — is all the 
time I ask of you ! And there's no cost if I fail. 

I can broaden your shoulders, strengthen your back, de- 
\elop. your whole muscular system INSIDE and OUT- 
SIDE ! I can add inches to your chest, give you a vise-like 
grip, make those legs of yours lithe and powerful. I can 
shoot new strength into your old backbone, exercise 
those inner organs, help you cram your body so full of 
pep, vigor and red-blooded vitality that you won't fe.el 
there's even ^'standing room" left for weakness and that 
lazy .feeling ! Before I get through with you I'll have yow 
whole frame "measured' Ao a nice, new, beautiful suit 

cfmusde! ^j^^,^ My Secret ? 

"Dynamic Tension!" That's the ticket! The identical 
natural method that I myself, developed to change my 
body from the scrawny, skinny-chested weakling. I was 
at -17. to my present super-man physique! Thousands of 
other fellows are becoming marvelous physical specimens 
— my way. I give you no gadgets or contraptions to fool 
with. When you have learned to develop yow strength 
through "Dynamic Tension" you can laugh at artificial 
muscle-makers. You simple utilize the DORMANT muscle- 
power in. your own God-given body — watch it increase 
and multiply double-quick into real, solid LIVE MUSCLE. 



Only 15 Minutes a Day 

My method — "Dynamic Tension" — will turn the trick 
for you. No theory — every e.xercise is practical. And, man, 
so easy! Spend only 15 minutes a diiy in your own' home. 
From the very start you'll be using my method of "Dy- 
na)nic Tension" almost unconsciously every minute of the 
day — walking, bending over, etc. — ^to BUILD MUSCLE 
and VITALITY. 

'Everlasting Heatth 
and Strength" 

In it I talk to you In straicht-from-tlie-shouldw 
laiiKiiaKe. I'arl<eil witli inspiruliunul iiictiiirs of 
myself and pupils — fellows who became NKW 
MKN In strenKtli. my way. Let me show you what 
1 helped 'Ml KM do. See what I can do for YOT '. 
For a real thrill, send for this book lodny. AT 
ONCE. CH.VRLES .\TL.\S, Dept. 812, 115 East 
23rd Street. New York 10, N. Y. 



FREE BOOK 




CHARLES ATLAS, Dept. 812, 

115 East 23rd Street, New York 10, N. Y. 

I want the proof that your system of "I>vnnmic Tension" will 
help make a New Man of me — give me a healthy, husky bixly and 
big muscular development. Send me your free book. "Everlasting 
Health and Strength." 



Name 

.\ddress.. 



(I'lease print or write plainly.) 



City State 

C t'heek here if under Iti, for Booklet .\. 



DECEMBER, 1943 
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HOW TO PROTECT, 
FINANCE and SELL 
YOrR INVENTION 

Our FREE BOOK and other literature available to our 
clients — gives you complete details on how to "ready" 
your Invention for money-making. It tells you how others 
did It who they went to for finances how they ar- 
ranged partnerships how they made contacts with 

manufacturers — how they dictated royalty arrangements 

how much money they made how you can find a 

market. Our new FREE BOOK discloses sources of quick 
revenue If your invention is patentable and saleable with 
profit possibilities. 

THE FIRST STEP 

The first step in getting your invention ready for market is to 
make a dated record of it on our "Invention Record" Form. 
This Form properly fil led out and witnessed wi I) be in- 
valuable to you later in establishing the date of your invention 
should need for such evidence arise. We will be glad to send 
you our "Invention Record," and have it witnessed in this 
office when you return it with disclosure of your device. This 
service costs you nothing — and it immediately puts you on 
record as the originator of your device. 

Protect Your Invention NOW! 

We have many letters in our files from manufacturers request- 
ing inventions. Today's demand for new devices is tremendous 
~added to by emergency needs. Protect your invention now 
with a U. S. Patent. By acting promptly you may prevent 
another inventor getting in ahead of you at the Patent Office 
here in Washington. The first step is to make a sketch and 
description of your invention on our "Invention Record." have 
it witnessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we can 
get patent protection for you. This is a step you should 
make NOW — before another steps in ahead of you 
and walks away with a patent. 




Send me your NEW FREE Book "How To Protect. Finance and 
Sell Your invention" and speciaHy P'"*^P^'"^;'J* ' "Xf " ?5f 
formatonce. - - ■ * * -s.i.«-*„ 



I understand that this rcquestdoes not obligate me. 



NAME 

ADDRESS 

CITY STATE. . . , 

Write or Print Name Clearly 

■■■■■■■■■■■■■■■■■■■■a 

Say you saw it in Popular Mechanics! 




FOR YOUR CAREER 
PLUS WAR SERVICE 




RoiU 

THE SAME TIME 

Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT . . . THE KIND THEY 
CANNOT DO WITHOUT . . . «o you can AD- 
VANCE RAPIDLY. Since 1929, Curtist-Wright 
Tech hai been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involvad.) 
Write for lull information. Include nam*, xid i— 
and date of biith. Dept. PM-12 



CURTIS! 
TCCHNICAL 




WRI«HT 
INfTITUT€ 



GRAND CENTRAL AIR TERMINAL 
Glendale (Lot Angelei Co.) CaliiomU 



THIS TOWEI OVCBLOOKS tVIHTIOH S MOST DISTIIKUISIICb SCHOOL OF kCIONAgllCS 



FREE 



BARGAIN CATALOG 

°BOOKS 



2S,000 book* of all publishers 
listed in our 4 9th Annual Bargain 
Catalog of 320 pages. Old-time 

favorites latest "best sellers." Reference, Fiction, Juvenile, 

History, Scientific, etc. Supplying schools, colleges, libraries and 
thousands of individual customers. Send postcard today for our 
new 1944 catalog, "Bargains in Books." 

THE BOOK SUPPLY COMPANY, Dept. 139 

S64-S66 West Monroe Street Chicago, Illinois 



WILLYOU WEAR THIS SUIT. 



and Make up to $12 in a Day! 

Let me send you a union t.iilored to measure suit FREE 
AS A BONUS. Just follow my easy plan anrl take a few 
orders. Make up to $12 in a day easily. No experience 
—no house-tO'house canvassing necessary. Big oppor^ 
tunity — full or spare time. 

Send for Samples — FREE OF COST. Write todav for 
FUKE ACTUAL CI.OTH .SAMPLES and "sure-fire" money- 
getting: plans. For <iuick action write fully KiviiiK ape, 
etc. .Send no money. H. J. Collin, PROGRESS TAILOR- 
INQ CO., 500 So. Throop St., Dept. Z-216, Chicago, III. 



COMBINED WITH 

PracHca/ Mec/iantcs S/m/f////ee/ 



^l'-^ 2-in-l reading course! Now you can leam 
the speedy, simplified system of ralrulation useil 
by draftsmen, engineers. ac<*ount,Tnt9. "mnster minds" on 
the stase. Learn easy way to multiply < fimres hy 4 (isuree 
without usinz old-fashioned multipliration: add loni col- 
umns of figures this liehtning short-put method. Learn 
horsepower, slide rule, micrometer, logarithms, wood meas- 
ure, puiilcs, etc.. etc. Liree illustrated volume complete 
1 with answers. Satisfaction or reftmd. .\maKe 
friends with your magic-tike mental powers. 

CempUls listalls . . . mail coupon TODA Y ! 




{"nelson Co., 321 S.Wabash, Dept.M-300, Chicago j (t^'^ I 

I Ptoase Mnd free dotails about "Short-Cut Mnthematica | « 



.and Pructicul Mechanic! Simplified." No oblisation. 



1-1- X = 

V i+ V" % 
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Picture of a classroom 



Your home is your classroom in 
I. C. S. Home studies in your spare 
time and at low cost enable you to 
qualify as a trained man on the pro- 
duction front. 

If you are over combat age, that 
is one of the largest contributions 
you can make to Victory and a 
Greater America. 

You believe that we are going to 
win this war. You know that Victory 
will bring a tremendous industrial 
development. NOW is the time to 
prepare for it. 

Trained older men are vitally 
needed in war production today. To- 
morrow they will be needed as 
urgently to counsel and direct the 
millions of young men coming back 
to places in the expanding world of 
American industry. 

The coupon will bring you com- 
plete information on I. C. S. training 
for leadership. Mail it right now. 




INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 




SPECIAL 
TUITION RATES 
FOR MEMBERS 

OF THE 



BOX 5678-J. SCRANTON 9. PENNA. 

Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 

TECHNICAL AND 

D Contrnctine and Buildins 
D Cotton Manufacturim 
O Diesel Eneinea 
D Electrical Drafting 

□ Electrical Ensineerinj; 

□ Electrician 

□ Electrical M&intenanoe 
O FoundrymoQ O Heating 

□ Heat Treatment of Metals 

□ nighway Engineering 

□ Houae Planning 

□ Industrial Metallurgy 
O Locomotive Engineer 

□ Machinist □ Inspector 

BUSINESS COURSES 

n College Preparatory p First Year College □ Railway Poetal Clerk 

D Commercial Q Foremanahip □ French □ Salesmanahip 

□ Commercial niustrating □ Good English □ f^ecrctariul □ Spsnish 
D Cost Accounting □ High Scliool □ Showcard anil Sign Lettering 

□ C. V. Accounting O Managing IVIcn at Work O Traffic Ma n agements. 
„ „ HOME ECONOMICS COURSES 

□ Advanced Dreffltnakinc D Home Dressmaking O Tea Room and Cafeteria 

Q Foods ftnd CooJiery Q Professional Dresnmaking and Designing Management, Catering 



D Air Brake 

D Air Conditioning 
D Airplane Drafting 

□ Architectural Drafting 

□ Arcliitecture 

□ Auto Engine Tune-up 

□ Auto Technician 

□ AWation □ A\'iation ^lechanic 
O Blueprint Reading 

□ Builermaking 

□ Bridge Engineering 

□ Chemistry □ Coal Alining 

□ CiWl Engineering 

□ Concrete Eugiueering 

□ Accounting D Advertinng 
D Bookkeeping 

□ Business Corrcupondence 

□ Dusiue^^s Mana-'coient 

Q Cartooning □ Civil Service 



INDUSTRIAL COURSES 

D Mariagement of Inventions 

□ Marine Engines 

O Alechanicul Drafting 

D Mechanical Engineering 

D Mine Foreman 

D Navigation □ Pattemmaking 

D Plastics □ I'lumbing 

D Public Works Engineering 

□ Pulp and Paper Making 

□ Radiu, General 

□ Radio Operating 
D Radio Servicing 
D XL R. Section Foreman 



D Sanitary Engineerinc 

D Sheet Metal Work 
D Ship Drafting 

□ Sbipfitting □ Shop Practice 

□ Steam Electric □ Steam Engine 

□ Steam Fitting 
O Structural Drafting 

□ Structural Engineering 

□ Sur\-ej-ing and Mapping 
D Telegraphy □ Telephony 

□ Textile Designing 

□ Toolmaking □ Tool Design 

□ Welding, Gas and Electrio 



□ R. R. Signalman □ Refrigeration □ Woolen Manufacturing 



Jfame. Age.. 

City 



..Jlome .Iddrett.. 



Btato. I^rtent Position „ 

Canadian retidcnts tend coupon to International Correspondence Scliools Canadian, Limited, Montreal, Canada 
British residenta send co-upon to /. C. 8., 71 Kinosicau, London, W. C. ft, England 
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TODAY'S INVENTIONS ARE KEYS TO THE FUTURE 



Your IDEAS have a place in TODAY'S think- 
ing — of war planners and peace planners. For 
it is to you that industry will turn for the 
time and labor saving devices — the new and 
improved products — that are NEEDED to 
bring about the marvels of tomorrow's world. 



No matter what your idea 
developing your inven- 
tion. Once your patent is 
granted, it is yours, for 
17 years — to sell or to 
license as you see fit. 
Many inventors are sell- 
ing their patents NOW 
— ^to forward-thinking 
manufacturers who want 
to get into peacetime 
production as soon as 
the war ends. 



is — don't delay in 



WE'VE HELPED MEN 
LIKE YOU FOR NEARLY 
HALF A CENTURY 



Nearly all inventors 
take advantage of 
specialized Patent At- 
torney service. A com- 
petent staff is at your 
disposal — your appli- 
cation is pushed to a 
speedy conclusion — 
saving you time, money 
and trouble. 




•dma 



These two books give you all the 
information you need. They have 
helped many successful inventors — 
they can help you. Profusely illus- 
trated, they outline clearly every 
step you must take — give you valu- 
able tips on how to make your in- 
vention practical ; show details of 
115 fundamental mechanical move- 
ments. Also included with these 
two books — you get the "Evidence 
of Invention'" form that will help 
establish your claim. 



SEND FOR THEM 
TODAY— 

JUST MAIL THIS COUPON 




Victor J EVANS & Co. 



■ Heqisiered Patent Attorneys For Nearly SO Years I 
I 730-P Merlin Building, Washington, D. C. | 

■ Please send me your books, "Patent Protection" and _ 
5 "When and How to Sell Your Invention" also important 5 

■ "Evidence of Invention" form, without cost or obligation. ■ 

! Name i 

! I 

? Address | 

" m 

* City .ind .State j 



730 SHAVES FROM 1 BLADE 

AMAZING NEW 
BLADE SHARPENER 

^Ncw shariK-ncr for all makes of 
k double-edge razor bl.ides I 
'performs miracles! "Not\ 
ntcessary to clianse blades," 
writes one user. Another says, 
"Haveused 1 bladeover730times/'RAZOROLL 
really sharpens blades because it strops on leath- 
er. Gives keen, smooth shavintr edffes. No iru«6a- 
work. Blade held at correct ant?ie and proper 

Rressure— automatically. Jiisttiirncranktosharpen 
[<> tft'iirs. Well minie. HandHomc, compact, sturdy. 
I Wt'ik'liti ffw ounces. Will last ytiars. Makes ideal gilt. 

CEMn kin MftkirVI write today. Pay postman onir 
OCnLI nU munci: $i pias tew cenUpostaKe. Uso 
RAZOROLL for 5 days and if you're not deliKhte<i with 
Bmooth. velvet .shaves you »ret. return R.\Z()R<)IiL and we'll return 
your dollar. Hurry-order todny. RAZOROLL COMPANY 
620 North Michigan Avenue, Dept. 5012. Chicago , Illinois 






Kxecutivc Accountants and C. P. A.'s cam J2.000 to $10,000 a year. 
Thousands of firms need them. We train you thoroly at home in spare 
time for C. P. A. examinations or executive accountinir positions. 
I*revious experience unnecessary. Personal trainintr under supervisioa 
of staff of C. 1'. A. 's. riacement counsel and help. Write for ireo 
book, "Accountancy, the Profession That Pays." 

LaSalie Extension University, Deyt. IM4-H, ChicafO 
A Correspondence institution 



BieeiR PAY THAN EY£R! 'iS>^« 



* Local "Store Route" Plan pays men li 
you big money — steady! — in wliolesale Iwsiness of 
.vour o«ii. Nil car nt'ct'ssiir.v. Soil Vitamins to 
stores of .ill kinds. New low retail price, 7 for 
10c. opens vast rich Hold. Handle this sales- 
maker, plus 200 other quick profit items. Many 
nationally advertised. No experience needed. 
Amazing facts KHKK. Write T01>AY! 

WORLD'S PRODUCTS CO. 
Dept. lO-M Spencer, Indiana 




Learn WATCH REPAIRING 




AT H O IM E. By our modem and oriKlnal sya- 
tem of Instruction you can learn every part of 
the WATCH REPAIRING TRADE AT 
HOME. Prepare yourself for a well-paying 
po.slllon or start In biLslness after completing 
our course of instruction. Good watch re- 
pairers are in demand and Renerally earn very 
good salaries. For particulars apply to the 
Wiscontin School of Watch Repairing 
524 E. (Mason St., MILWAUKEE 2, WIS. 



ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 

ART INSTRUCTION. INC. (Formerly Federal Schools) 
11233 Art instruction Building. Minneapolis. Minnesota 



LET'S HAVE FUN 



Witli "BALANCING TRICKS" you can do.. . at liome, parties, 
ctiurrh socmU. banquets, etc. YESI Even the professional ntafce. 
Complete Ulu.«triited instructions (ttiat ieaa to Acrobatics), 
in<'liidinK a i'rofRssional .\ct Routine only 25c. Order today. 
KNOFF. Dept. lA. a54 Worth 52nd St.. IWtlwtuk— 10, Wis. 

Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, com mon school education sufflclent. 
Send forlree booklet "Opporttinltles In Pho- 
tography", pnrtlculars and requirements. 

American School of Photography 
1315 Michician Ave.. Dept. 1 359. Ch icago, III. 





Easy to fix cuts, bruises, worn spots in tires. 
SO-LO also mends shoes, raincoats, boots — any-' 
thing of rub- 

X.h" '*'" MEND the HOLE for- 




SPREADS ON like btjtter Dries 
tough overnight. Flexible Nori' 
skid Waierproof. Won't come 
off — luatQntttd 

n tmnm 
t lie siuu 



So-Lo 



I' 
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MEN! I «^ r** H r) i W I* uMmmm 

ORUPTOSO 



GET THE TRAINING YOU NEED IN iZ WEEKS AT COYNE 



f^S^^BEHELOBACKBV: 

"y you /or a t.; ir'^*;"«' quS- 

. time work tn Ret oLrt 

traioinc ""'Te. to t-it^rX. 



Do VITAL WAR WORK wiihaVKTORY FUIURE! 




IlL FINANCE YOUR TRAINING! 

Don't wait to be assigned to some dull, low- pay, 
no-future job! Get your training at Coyne 
NOW — and be ready soon to take your pick 
of many well-paid electrical positions. 

Learn to do more vital work for America's 
war program. In 12 short, busy weeks in the 
Coyne Shops you can get the "know-how" 
you need for a real opportunity now — and at 
the same time you'll be in a field with a 
peace-time future. 

Learn-By-Doing on Real Equipment 

Coyne has a vast amount of floor space in shops where you Icam on 
motors, switchboards, electronic devices, air conditioning and refriger- 
ation apparatus, auto and aircraft engines. You also learn house wiring, 
motor wiring, armature winding, etc., etc. 

You don't need previous experience or advanced education. 
You train by actual work. In 90 days at Coyne you can miiHter 
this training and be ready for a good job — a COYNIi-TK^MNED 
ELECTRICIAN! 

START NOW— PAY LATER! 

Lota of fellows who come to Coyne have very little cash. So don't 
delay for that reason. I'll finance your training. I'll help you get 
part-time work to help pay living exiwnses while in school.You can 
pay tuition in easy monthly payments AFTER YOU GRADUATE. 

JOB SERVICE FOR LIFE 

As soon as you're trained, my Graduate Emploi^ment Service will 
a.ssist you in getting located. This service is FREE to graduates. \;Ve 
have placed men in fine jobs all over America. You'll find this service 
a big help now and throughout your lifetime. 

GET MY BIG FREE BOOK! 

See what Coyne offers. My big book of pictures, facts 
and PROOK is yours on request. Clip and mail coupon 
at once. I.eam how quickly and easily you can become 
a COYNE-TRAINED ELECTRICIAN. Your oj>i)or- 
tunity is waiting. Send for my big book TOD.\Y. 

COYNE ELECTRICAL SCHOOL 

SOO So. Paulina St. Dept. 93-72 Chicago, IIL 



SEND COUPON NOW -for Mm Biq Free Book.^ 



EHRA COURSE IN 

RADIO 

AND 

ELECTRONICS 

INCLUDED! 

Electricity is the foundation of all Radio, Tele- 
vision and Electronics.When you combine your 
Coyne electrical training with my new special 
Radio and Electronics course, you have the 
basis for a great future in this 
< Cr*t^ sensational, fast - growing field. 

'^IH^J' FRS 4* YEARS oF SUCCESS— AMERICA'S 
'-tS'^ r i^OSS PIONEER LEARN-BY-DOING" SCHOOL 





H. C. LEWIS, President 

COYNE electrk:al school 

500 S. Paulina Street, Dept. 9i-72, ChlcaSo, 111. 

Send me your Free Book. Tell me about your Specrlal 
Uadlo-IIIectronlfS Tratniiiis' nl no extra cast, and I'ay-Tultlon- 
altcr-Craduutlon otler. 



NAME. 



ADDRESS. 



CITY STATE. 



■ 
I 
I 
I 

\\ 

i: 
I 

•ai. 
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AU10 
MKHANKS! 




Explains Every Repair Job on 
Every Model of All These 
Cars— 1935 throoeh 1942! 

American Bantam: 
Auburn : Austin : Buick : 
Cadillac: Chevrolet: 
Chrysler: Cord: De- 
Soto: Dodge: Ford: 
Graham: Hudson: 
Hupmobile: Lafayette: 
LaSalle: Lincoln: Lin- 
coln Zephyr: Mercury: 
Nash: Oldsmoblle: 
Overland: Packard: 
Pierce Arrow: Ply- 
mouth: Pontiac: Reo: 
Studebaker: Terra- 
plane: Willys. 

200,000 Pacts. 450 
Charts, 900 Photos, 
Drawings, Diagrams. 
Size 8',4Xll in. Pub- 
lished by MoToR, The 
Leading Automotive 
Business Magazine. 



Helps EVERY Mechanic— even 
experts — do repair jobs 
easier, quicker 

Explains every auto re- 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun- 
dreds of photographs, dia- 
grams, drawings, show 
exact "how to do it" of 
repairs, adjustments, re- 
placements. All jobs on 
every model since 1935! 
Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
tems. Clutch, Transmis- 
sion; Universals; Rear 
End; "Wheels, Brakes; 
Knee Action, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fluid Coupling! 

ISO FACTORY BOOKS IN ONE! 

Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car manufacturer's 
own engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want — you'll find every- 
thing to show the right way 
to do the job. This is the fac- 
tory shop manual used by 
the U. S. Army, trade, tech- 
nical and vocational schools. 

SEND NO MONEY > 

Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR's up-to- 
the-minute New Auto Re- 
pair Manual will be sent 
to you at once for 7 days 
Free Examination. 



MoToR Book Dept., Desk f 12, 572 Madison Ave., New York 22, N. Y. 

Rush to me at once: (check box opposite book you want). 

□ MeToR's AUTO REPAIR MANUAL (formerly 
"MOTOR'S Factory Shop Manual"). If O.K. I will 
remit $1 in 7 days, $1 monthly for 4 months, plus 35c 
postage with final payment ($5.35 in all). Or I'll return 
book in 7 days. (Foreign, remit $7 with order.) 

□ MoToR's TRUCK REPAIR MANUAL. If O K I will 
remit $2 in 7 days, $2 monthly for 3 months, plus 
35c postage with final payment ($8.35 in all) Or I'll 
return book in 7 days. (Foreign, remit $11 with order.) 

Name 



Address. 
City 



-Age_ 



_State_ 



□ Check here If enclosing full payment. WE pay 35c 
postage. Same 7-Day Return Privilege. 



YOU ARE UNDER ARREST! 



There's a Thrill 

in Bringing a 
Crook to Justice 
Through Scientific 




CRIME 
DETECTION 




I have taught thousands of men and women this exciting, 
profitable, pleasant profession. Let me teach you, too, 
in your own home. Prepare yourself in your leisure time 
to fill a responsible, steady, well-paid position in a very 
ehort time and at very small cost. What others have done, 
you too, can do. 

53% of All American 
Identification Bureaus 

Employ students or graduates of 
I.A.S. This fascinating work is easy to 
learn and the training is inexpensive. You, 
too, can fit yourself to fill a responsible crime detection 
job with good pay and steady employment. But don't delay 
— get the details now. Let me show you how easily and 
completely I can prepare you for this fascinating work, 
during spare time, in your own home. You may pay as 
you learn. Write today for free Crime Book. 

'<THE BLUE BOOK OF CRIME" 

It' s a thri Ucr. Tel 1 s about some of the most 
Interesting crimes over perpetrated and how they were solved throuch 
tiae very methods taught by I.A.S. Send now — be sure to state age, 

INSTITUTE OF APPLIED SCIENCE 

Dept. 1359, 1920 Sunnyside Ave., Chicago, Illinois 



FREE! 



FIX ANY RADIO 



Learn quickly to repair all radio set.';. New, different Comparison 
niotho<! permits you lo do t-xnurt wnrk almost inimt*dl;Uulv. No 
previous radio knowledge nee<Io<|. Inlmdurtory training included. 
Simple, picture suggestions tell you where lo look for faults and 
how to make the repair. No testers needed for most jobs. Manual 
«i2Xll in., 112 pages. ItibluepHnts. 1.000 hints. 10-dav trial. 
New, 1043 edition. Only $1.50 postpaid. Money back guaranteed. 

SUPREME PUBLICATIONS gS?ciG{r%7°", « 




Becin todftv. Write now for our Free Book. "How lo 
Befdiiie u CInod I'ennmn." It rnntnin* upeciment nnd 
teliB liow oiherB leiirned to write in spare time. Encloee 
10c for your niinie beautifully written nnd u pen point 
■uitAble for sbaded writins. Write today. 

THE TAMBLYN SCHOOL OF PENMANSHIP 
X441 Rid«« Building, Kansas City, Mo. 



A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 

ONLY SI POSTPAID 

bv Charles Carlson. The book they're talking about! One of the 
most informative books of its kind for both student and pro- 
fessional artists. Cliarts. notes, and over .350 drawings sho\* 
detailed studies of every part of the bodv. posed and inaction. 
HOUSE OF LITTLE BOOKS. 156-160 Fifth Ave.. New York 



At home — In spare time. Many overcome 
•'8tage-friglit,"galn self-conflcience and In- 
powpr, this easy way. Write 
boolilet. llowto Work Won- 
'Uh 11 ords and requirementa. 

merican School Dept. 1359 
higan Ave. .Chicago, Illinois 




POWERFUL VISION — LONG RANGE 




6— POWER TELESCOPE $249 

Perfect for spotting ships, planes; watching sportinB events, people, 
birds, etc. Genuine black life-time plastic eyepieces with scientifi- 
cally-g;round 33 mm. lens. Objects 600 yards away appear as 100 
yds. distant. Simple to focus on both moving; and stationary 
objects. 15 DAYS FREE TRIAL. If not fully satisfied, return for 
refund. SEND NO MONEY. Just pny poRtmnn 82.40 plus few cpnui 
postage on delivery. Cash orders sent postpaldl Don't wait — produc- 
tion of telescopes may be curtailed as it has been on binoculars. 
Vogue Teleacope Co., 77S9 S. Halstod, Dapt. B-509, Chicago 
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CopyriglKuo n a.ui.an 



THE GREAT 



Tim 



FIELD OF OPPORTUNITY 



PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 



• Leaders in science and industry have long been saying, "Keep your eye on Plastics." 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 



THIS IS YOUR 
BIG CHANCE 



Today there's a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory, And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 

There is scarcely an industry in which these so-called "miracle materials" will not 
play an important part. After the war many old materials, methods and skills will 
be replaced. Acquire the all-important "know how." Be in a position to step into 
one of the key jobs. 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 
on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It's easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 

qJAE - STUDY TRAINING SINCE 1897 
^ ————— —— —— — — — — ——————————— ■ 



step, the sooner you will 
reach your goal and reap the 
rich rewards. 



AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 
IN MANY SUBJECTS 

You who have not completed high 
school or have missed vocational train- 
ing in college, and who cannot spare 
time to go away to school, can complete 
your education in your choice of many 
subjects. Several of these are listed in 
the coupon at right. Check the subject 
in which you are interested, fill in your 
name and address, clip and mail the 
coupon today. 



AMERICAN SCHOOL 



>' 



Take This First Easy Step 



ml 

u I 
I 
I 
I 
I 
J 



CHECK, CLIP AND MAIL COUPON NOW 



AMERICAN SCHOOL, Dept. G945, Drexel at 58th, Chicago 37, III. 

M'ilhoiH ohligntion, Pleu.sc send FIIEE and postpaid, bulletin ami details 
of tiie Subjects rheclied. 

□PLASTICS ENG'R □Accounting and 
□RcfrliJcration CP. A. 

GArchitecture CCost Accountinit 



< 

a. 



and Building 
□ Practical Plumbing 
□Automotive 

Engineering 
□Aviation Drafting 
□Aviation 
□Business 

Management 



for Manufacturing 

□ Bookkeeping 

□ Private Secretary 

□ Diesel Engineering 
□Surveying & Topo- 
graphical Drafting 

□Sheet Metai 

Pattern Drafting 
□Electrical Engineering 



□Drafting and Design 
for Men and Women 

□ Radio 
□High School 
□Air Ck>nditionlng 

□ Shipbuilding 
□Mechanical Eng. 

□ Shop Management 
□Tool Making 
□Better Foremanship 
□Machine Shop 

Operations 



I Dept. G945, Drexel at 58th Street, Chicago 37 | 



Name Occupation . 

Address Age. . 

City State 
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Increased production 
means 

More Jobs for MACHINISTS 

and bigger pay for men who know their work 

This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man's experience as found in books, to solve your problems, 
increase your efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 

6 volume* — 2368 page* — 2S16 Illustrations 
(A combined home-study course and reference library) 

This library of machine shop practice was written for practlcai men. 
It gives you the best methods for every kind of machine shop work. 
It fully explains lathes, drills, and other machine tool» and tlieir 
operation, aiitoinatic screw machines, speeds and feeds, sear deslRn 
and production, JIks and llxtiires. punch and die work, metal siirfac- 
InK. etc., etc. Plainly written — ronii)leiely Illustrated — ttie best kind 
of help to the machine shop man who wants to advance iilmself. 

No money down — special price — easy payments. 



EXAMINATION COUPON 



I McGRAW-HiLL BOOK CO.. 330 W. 42nd St.. N. Y. U | 



Send me for ten days* examination the American Machinists' 

Library. If satisfactory I will send you SI. 50 in 10 clays and ■ 

f3.00 monttily until the price of SIO.SO is paid. If not wanted, | 

will return the hooks postpaid. (To iniure prompt shipment ■ 

write plainly and fill in all lines.) ! 

Name . 

Bome Address ! 

City and State ! 

Position ' 

Name of Company PM-12-4.t ' 



AUDELS Carpenters 
and Builders Guides 

[4vois.^6 




Inside Trade Information 0ns 



Ifisld* Trad* Ififermallofi 

lor C";irrwntrr9. BuiId*T?t. Join- 
ers. Iluildifig Mrcfmnicii and 
all Woodworktrs. Thetie 
Guides live you the ehort-cut 
Iniitruclions that you want— 
includins new methodd. ideitft, 
aoliitionn, plans, ayntemn and 
money savtnc Bucc'stioni. An 
ea«y procrr09iv« court* for the 

Bpprrniice and student. A 
prartkal daily helper and 
Quick Reference for the mai>tcr 
worker. Carpenters every, 
where Hr« xif'int (Kene Guides 
KK a HflpiniE Hand to Eaiier 
W"rk. bctttr Work and Bet- 
ter pay. To cet thia aNitt- 
ance for yourself, simply tUX 
in snd mail th« FR££ COU- 
PON below. 




flow to use the Meel square — How to file aDcl set 
«aw8 — How to bujid iurniture — How to use a 
mitre box — How to use the chalk line — How to vjse 
rulrs and scales — How lo make joints — Carpenters 
arithnnetic — Solving mensuration problems — Es- 
timating etrenKtb of timbers — How to set Kirdcra 
And sills — How to frame houses and roofs — IIow »o 
estimate costs— How to build hou.'>es, barns, car- 
ues. bungalows, etc. — How to read and draw 
plans — Drawing up specifications — How to ex- 
cavate—How to use settines IJ. 13 and 17 on tho 
•teel square— How to build hoists and scafTolds— 
ekylighta — How to build stairs — }!ow to put on 
interior trim — How to hanjc doors — How to lath— 
lay floors — How *.o psint 



THEO. AUDEL & CO., 49 W. 23rd St., New York City 

Mail Audels Curpeiiter» and Builders (iuidfn. 4 voIf., on 7 days' free triiil. If O.K. 
I will remit $1 in 7 duys. mid $1 monthly uuttJ $6 is puid. Otherwise I will return 
them. No oblixution unless I am satisfied. 

Name , 

Address 

Occupation. 

Reference PM 

Say you saw it in Popular Mechanics! 



Now fsthe Time 

for you to get into 

DRAFTING 

Learn At Home From An Engineer 

Wltli industry working feverishly — tlie fleld 
'f ^m^^mum UI'AFTSMEN Is bigger than ever I Get 

r -r ^B^^^V"^ >n'° B better job with more pay and fas- 
^^^^^^■■■^^^ I'inatlng, pleasant work. I will train you 
rf-m»K>:s3li_ '^nBc ■ at your home In your spare time until you 
are holding a better paying position as 
Draftsman. Jly practical training In draft- 
inK also includes a working course in Indus- 
trial Designing valuable on new products, 
improving, restyling and modernizing — all ex- 

^ „ trcmely impoitant and proUtable to drafismeo. 

tabl*e""»'<'nt fo'voii at , Write for full illustrated details and book- 
once-^fumishcd free '<"'• C'^e >■">"" as®- 

with COUisc. Engineer Dobe, Div.3379, Libertyville, III . 

STUDY AT HOME 

I-CRally trained men win high- 
er positions and blKKor suc- 
cess in busiue^ and publio 
life. Grcator opportunities now than 
ever befure. hit; coriwjrationfl ar. 
beaded hy men with leKul trainlnjf. 

More Ability: More Prestige: More Money 

We guide you step by step. You can train at hom^ 
during Bpare time. I>eirree_of LL. B 




All workinii tools, 
incluUing drawinn 




frraduatea in every section of tlie U. S. 



Succeasfiu 
We furnish 



.n text material, ineliidinif 14-votunie Law Library. Low coet, easy 
terms. Get our valuable 4K-paKe"Law Training for Leadership" .Da 

■ Xvi.T. 1,. c ho.jkn I Ithl-;. Si-i.d tor them NOW. 

LaSalle Extension University, Dept. 1264-L, Chicago 

A Correspondence Institution 




Correspondence Courses in 

RADIOanciaeCTRICALfNGINttRINC 



ELECTRICAL ENGINEERING. t ■■- i srast, of wide elec- 

u ..1 lu ld. Miiili rn. \ try iiudersiaiiualilc. Theory m:.de easy. 
RADIO ENGINEERINC. Extra fine coume in radio, public addreia. photo-elactric 
wurlv. Tr:iinii you to be super-eervice man, real Tacuum tube tacbnician. Tuitioa 
O.NLY S-o. either eourK. Deferred payment plan. Serviecnien needed badly. 

Write fur free ropiea of .chool r;itfil(iK., atiideut iiiuKaxineti. etc. 
tDtk LINCOLN ENGINEERING SCHOOL, Franklin, Sttn., Box61— P-6Q 
I ilLL (Tormerly at Lincoln. Nebr..l WftSHINGTON. D. C. 

REFRIGERATION 

Repair and improve all refrigerators. Newmanual tells how. Chartsand 
picluros to litlp you. Price only $1.00, poMpaid. Money back jjuaran- 
\vo. Supreme Publ ications. .'128 S. JofTorsoii St.. ClilcaRO C, Illinois. 



INTRODUCING-Neui Victory Model 
^HANDIWELD ELECTRIC^ 



I 



TT 



FULLY 
GUARANTEED I 



^RETAILS 
ONLY 




PLUGS INTO 
LIGHT SOCKET 

Victory Model HandiweUI Arc Welder 
operates from 110 volts, A.C. or 
D.C. current same as other arc weld- 
ers hijyher priced: K*'nerali'S tre- 
mendous heat to weld all metals. 
Nut a toy welder that uses car- 
bons, but actually uses stand- 
ard coated rods— sizes 1/16" 
and 3/32". However, due to 
Priorities a generous supply of 
1/10" rods only are supplie<l 
with the welder. Guaranteed 
not to burn out. Repairs fend- 
ers, auto bodies, radiators, ma- 
chinery pans. etc. Take V'lclory 
Model Handiweld anywhere to 
job. operate rijrht from llKbi 
fiockct. You'll find a thousand 
uses for this welder around 
vour home, garage, workshop. Also in garages, fac- 
tories, repair shops, tin shops; mechanics, inventors, 
plumbers, farmers, etc. Order a "Victory Model** 
Hiiiuli weld now. 

0C|in fif% MAMFV We'll rush one to you with rods, helmet, op- 
mwntl crating instructions, and all necessary parts 
with the €»xception of a larpre jar and a small i)iecc of extension cord; 
these most everyone has. Pay postman only $1.0.% plus a few cents 
P^jstage. If not deliirhie<l return Victory Model Handiweld In 5 days 
from receipt and money paid for it will bo refunded promptly. 
RuMh your order now. 

KUMFY PRODUCTS INC., Dept. X-202, Cincinnati, Ohio 
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FOR THOSE WHO KNOW PLASTICS 
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thanks, the re«»P cer«h- 

^1 have really enioy*^^ J,„d the 
cellem course Operation 
" cndlyhelp;«f ° 7^1 that 

Vouhave g'^f "L^^ey expended 

'^e !l^ing S been 
on my train ng 



Do you want action now — in a vital, growing war-time industry . . . helping 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 
positions . . . and if you start your training now — at home — you may qualify 
for a place in this vital part of the war program. 

LOOK TO THE FUTURE 

Even more important is the question — what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be welll^n 
your way to a permanently profitable career, or established in your own business, w(tb 
plastics? 

Build your personal post-war plans on a sound knowledge of plastics. This country is 
already in the Plastics Era. The future of the plastics industry is so rich that some pre- 
dictions seem exaggerated and fantastic ... but the fact remains that plastics have proven 
themselves and are vital in the production of airplanes, autos, furniture, radios, trains, 
clothing, electrical appliances and equipment, machinery, cools, and hundreds of other 
products. 

CHOOSE YOUR FIELD. ..Enter it thru PLASTICS 

You should be able to see for yourself what plastics will mean in virtually every field — 
the possibilities that will be available to those trained in plastics. Now is the time to 
prepare for your chosen field, as a plastics technician. 

LEARN AT HOME 

Make your increased hours at home pay you dividends. You can easily fit into your 
spare time your training for a career in plastics. You won't need to lose one minute 
from your present work . . . simply devote a few hours each week to enjoyable home 
study, like thousands of other men and women arc doing who are helping their coun- 
try while helping themselves. The Plastics Institute course is an easy, practical tested 
method which will help fit you for this promising and interesting field . . . and if you 
are now working with plastics, it equips you for advancement. During the entire course 
your training is supervised by men well known in the plastics industry, in which they 
have been recognized as authorities for years. 

TIME IS PRICELESS— >ICT NOW I 

Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the "World of Plastics." It is crammed with valu- 
able information about plastics, tells about the new plastic airplanes and other uses for 
this revolutionary new material ... as well as about the oppor- 
tunities for YOU in plastics. Decide NOW to let plastics point 
the way to YOUR success . . . send the coupon TODAY. 



inOUSTRIES TECHniCHL inSTITUTE 



AMERICA'S ORIGINAL 
PLASTICS SCHOOLS 



1221 Chanin BIdg. 
New York 



626-E LaSalle-Wacker BIdg. 

Chicago 



190 So. Alvarodo St. 
Los Angeles 




■hi iil' COUPON 



Plastics Industries Technical Institute 
626-E La Salle-Wacker BIdg., Chicago 

Gentlemen: Please send me the booklet "World of Plastics" and information 
on your training program. I understand there is absolutely no obligation. 



Name- 



Age- 



GET FULL DETAILS NO 



Street- 
City 



-State- 



Dapt. 12 
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ADD YEARS to the life of your band instru- 
ment! It must last for the duration . . .That's 
why you need this new and helpful book. 
"How To Care For Your Instrument." In no 
other book can you find such valuable and 
helpful information. Covers all makes and 
types — wind and percussion. 40 pajges of 
instructions, 46 illustrations, to ne^ you 
make your instrument last longer. Worth 
many times its 10c cost. Get one at your 
Cona dealer's store oi send 10c to us. 



.G.CONN,Ltd. 1231 Conn BIdc. Elkhart, Ind. I 

Send me copies of "HowToCare For Your Instni- | 

ment. ' ' Enclosed is 10c in coin or staiaps for each copy. ! 



NAME. 



ADDRESS. 
CITY . 



-STATE- 



LEARN 



TRAIN NOW IN LEISURE TIME' 
BY NEW HOME STUDY METHOD 

.Now Js the time to prepare for Essential War Work 
and a Brilliant Peacetime Career in Aviation. Ryan's 
tested methods of instruction will train you thoroughly 
— yet quickly, in spare time. No higher education or ex- 
perience necessary. A complete Aeronautical Drafting 
outfit is included with your training, at no extra cost. 

LIFETIME CAREER AT BIGGER PAY 

The aircraft Industry needs Draftsmen and Engineers 
Now and for the Big Tomorrow in Aviation. 
Men who today hold ordinary routine jobs will 
be important figures in the aircraft plants to- 
morrow. Prepare yourself now. Send coupon 
for Free book entitled "New Horizons of Op- 
'^portunity." To save time send air mail. 




Ryar Aeronautical Institute, 
4213 Lindbergh Field, San Diego, California. 

Gentlemen: 

Please send me your FREE 24-page book, "NEW HORI- 
ZONS OF OPPORTUNITY." and full information on 
R. A. I., including cost of training, and job opportunities. 

Name _ Age. 

Street 

City State 




America's War Made industry 

Restriction of manufacturing has meant that the men who 
know Home Appliance Kepairine — fixing refrigerators, vacuum 
cleaners, washing machines, motors, weldins, nickel plating, 
etc., etc., are reaping a steady, daily stream of dollars and 
building for themselves a permanent profitable business. 

No Previous Experience Needed 

The ability to hold and use a tool plus an ambition to malie 
money is all that you need to become a successful Repair 
Shop Owner. 

Full Time or Spare Time 

Work as many hours as you want. S5.00 — $6.00 an hour 
often made. 

New Course Tells All 

Our new course on Home Appliance Repairing . . . profusely 
illustrated shows you in simple, easy to understand language 
how to make all repairs, build tools you need and how to Ret 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it. 
Send today for complete FREE literature on how you too can 
Ret started. 

CHRISTY SUPPLY CO., 
283S N. Centrol Ave., Dept. D-403, Chicogo 

STUDY AT HOME 

With A Chartered Educational Institution 

Courses in ENGINEERING: Klectrical, Civil, Mechanical, Drafting, 
Architectural, .Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, IliRhway. Petroleum, .Marine, Chemical. 
Courses in ARTS AND SCIENCES: Philosophy; Education; Letters; 
Public Health; MedicjU Jurisprudence; Psychology; Sociology; 
Physics; Chemistry; Geology; Pol. Science; Theology; Law; 
llu.siness and Commerce; Accounting; Mathematics; Statistic«(; 
Agriculture. 

McKinley-RoosevcIt Incorporated, 4610-UC, Sheridan Road, Ctiicago,40 
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AAACIC LIQUID A\AKES 

PHOTOS APPEAR 




On Scarfs, Ties, Stationery, Etc. 

Reproduces any snapshot on cloth, ^eatheVt wood, paper. 
Simply apply llauid. Like masic photo appears within 2 
minutes in liroad dayliKht. IIarmle.«*.s to negative. "W'on't 
wash ofT. Full colors incliide<l. Complete kit for 100 photos 
only SI. 29. Send no money, just name. Pay postman 
SI. 29 plus few cents postaee on delivery. (Canada S1.50, 
money order only.) Order today. 

LAM Mfg. Co. Dept. 282 Neave Bldg. Cincinnati 2, Ohio 

Men and women to learn fol- 
lowing big pay trades in 2 to 
8 weeks: Machinist, Auto- 
Dicsel. Refrigeration. Air Conditioninc. Weldinc. liody and Fender, 
Aviation. We pay room and board. Write us. gpccifving trade in- 
terested in. Established 1902. 41.090 graduates. GREER SHOP 
TRAINING. Dept. 1123, 2017 S. Wabash Ave., Chicago, 

Awaken Your Hidden Powers! 

You lire aalpppInK dant . . . learn how to re- 

loaM ,vour unii(*ed forpps. Now ready — practicnl 
re:Ldine*coiirfte in everydnv pttyrhtiloev. I'enchea 
you «plf-niftiitery. influeiirinc otliern. EettiniE ahend. 
etc. Written by .'14 p«yrholociMt.H. I.ow price. 8:itiK' 
f.iction eunranteed. FKKE UETAII>5. write todayl 
NeUon Co.. 321 S. W»h;u>h. Dept. 002. Cliicafo. 



WANTED! 



SOEMCi 




AT home: 

Learn to color photos and miniatures 

in oil. No previous experienre needed. Good 

demand. Send for free booklet. "Make 
Mooer at Home" and reoulrementa. 
NATIONAL ART SCHOOL 
13XS Michigan Ave., Dept. 1359, Chicago 
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Inventions Wanted 

Patented or Unpatented 



Inventions can now be safely sold without patent- 
ing expense. If you have a practical, useful idea 
for sale, either unpatented or patented, write 

Chartered Institute of American Inventors 

" Dept. 4, 631 Pa. Ave., N. W. Washington, D. C. 
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You get the use 
of this genuine 
DeVRY Projeeior 
and 12 Reels of 
exciting movies 
to help you learn 
—at HOME! 



A/0 Of 





YOU WORK WITH 
THIS AND OTHER 
HOME EQUIPMENT 



PREPARE NOW FOR 
A GOOD-PAY JOB . . . 

IN THIS BILLION DOLLAR INDUSTRY 

Train at home — in your spare time for a jtood-pay job in America's great 

BILLION DOLLAR RADIO-ELECTRONICS INDUSTRY. Send for free book that 
Rives facts about DeKorest's 3-\Vay Combination Method of preparing you for 
excellent civilian and preferred Army and Navy opportunities that can be yours 
—once you are properly trained. You'll also see how you can get ready for one 

of America's most promising postwar industries including peacetime uses of 

Radar, FM Radio and the anticipated developments in the promising field 
of the future Television. 

"Learn-by-Seeing" HOME MOVIES and valuable HOME LABORATORY EQUIP- 
MENT plus 90 MOD'iRN LOOSE-LEAF LES.SON.S speed your training and 

prepare you quickly, easily for GOOD-PAY JOBS or for a BUSINESS OF 

YOUR OWN — now or after the war. 

DeFOREST'S trains you with its exclusive .3-Way Combination of training ad- 
vantages, in a way that immediately grips and holds your interest. 
DeFOREST'S also helps you to get started in this promising field through 
its experienced EMPLOYMENT SERVICE. 

GET THE FACTS! Send for your copy of "VICTORY FOR YOU!" Fill out 
and mail the coupon for an answer to YOUR present and postwar planning 
problems free and without obligation. ACT NOW TODAY! 



DeFOREST'S STUDENTS MAKE GOOD 



"fyCt me ftiiv that since heinK on 
this job I liave many times ex- 
cxpr^ned the fact that I wouldn't 
take $1000 for the tniining I had 
from vour orjcaniiAtion. It haH 
helped me inunenaely." — Richard 
Strouhat. Oklahoma. 

"I have a third rlaas ratmic In 
'Radar' and I want to nay thanks 
to the school for •dl of the help 
they have been." — John MuUint, 

"The traininc I have received 
from you has enabled me to 
eocuro a post with thin Airrnift 
Corporation, in the Electronic 
DetKirtment. I am doinz very 
well, and realize that my DeFor- 
eat's Traininic responsible for 
thin opportunity." — liaj/mond 
Wilcox, Kansas. 



"I have obtained employment with the 

■ Mfit. Company. You may be 

interested to know they npeak very 
higtily of DeKorest's students and 
state they hi»vc hitd exrellent results 
with your men whom thev have em- 
ployed." — Clifford E. Taylor. Ma$a. 

"I have earned all the money that I 
have sent in for niv entirf> rnursc by 
repairing radios. I have bouKht radios 
for a few doll:ir<t and have repaired and 
sold them for SI 5.00 to $1*0.00. I have 
earned every rent sinre I ttegan to 
study with DeForest'ii Training." — 
Ham A. Marcfll. San Ditgo, Calif, 

"As a result of beinic enrolled for Do- 
Forcpt'n Trnhiing. I am doing very 
well and will do even better in the 
future. If my income doesn't ranse 
between $50.00 and $75.(K) per week, 
I fisure somethins is radically' wrong. 
— Lylt Ritlly, Milwauket, II u. 



ONLY DeFOREST GIVES YOU THIS 
BIG 3-WAY COMBINATION 



IYou get fascinating, dramatic, 
easy-to-learn-from ACTION 
MOVIES right in your own room. 
SEE Electrons on the march and 
other "hidden actions" of Radio cir- 
cuits while you are reading about 

them while you are working with 

them. You get this modern study 
method from DeForesfs . . . TODAY! 



2 You get practical "learn-by-do- 
ing" experience AT HOME—* 

with DeFOREST'S 8 VALUABLE 
KITS OF RADIO ASSEMBLIES AND 
PARTS. Build a Light Beam Trans- 
mitter, Aviation Radio Band Re-.( 
ceiver, Wireless Microphone— andi 
scores of other circuits that you 
actually operate. 



3 You tret 90 up-to-thc-mlnute loose-lenf lessons— 
prepari-d under the supervision of Dr. Lot- DcForest, 
ofttMi calU'd ihv "Father of Radio." Lessons are 
written in clear, ea.sy-lo-understand style. Hehiful "fold- 
out" liluc iirints anil diagrams illustrate text and sup- 
plement ACTION MOVIES and the home laboratory ex- 
periments. Get the COMPLF.TK FACTS about DcFORK-ST'S 
Traininc at once. Mail coupon today for vour FREE cony 
of the big, interesting Radio book— "Victory for You!" 



LET THEIR EXPERIENCE GUIDE YOU 




PUT 

YOURSELF 
IN THIS 
PICTURE 




lobo 



Rttfii-EUttrftiiu ftithw- 
Ht, Dr. Lm DeFtfMt ti- 

DtFORESrs TBMNING. 



Dr. HefMii A. DeVry — i 
ritea Mlled "FitNtr *l Vii- I 

DtFOREST't TRAININ& i 



Ham* 
Add'*** 





. ■ - iHatl^ t/Uo Coupon 
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Do you want 



. . to go to College? 
. . or to enter a Profession? 

(Such a.i Accounllna. Architecture, \wsing. Dentistri/, 
Teaching, Social U ork. Osteopathy, Beauty Culture 
Optometry, Embalming, Chiropody, Law, Medicine, etc.) 

. . or get an Office Position? 

To get anywtuTo, you practioally MUST finish High School 
FIRST. You cau complete our suiiplllieU Iligh ijchool CourM 
In SPARE time at home, as FAST as your time and ablUtlea 
permit. Equivalent to resident school work — prepares you for 
college, pre-professlonal examinations, business. Industry, 
Standard texts furnished. Diploma. Credit for U.S. subjects 
already romplctod. Single siihject.s if desired. Low tuition, easy 
terms. Amorii-an School. ClilraRo. est. 1S!)7 — endorsed by e<luca- 
1 tors. Finish your high school education NOW. Write TODAY I 



High School Course 

at Home 



^Manjf^RnishJn 2 Years 

AoMriean School, Dept H945, Drnel Ave. at 58th St, Chicago, IIL 

Centlemcn : Send me FREE information covering .special train- 
ing in subjects checked below. No obligation on my part. 



□Hliih School Course 
DCost Accounting for 

IVIanufacturinii 
□Architecture and Building 
□Automotive Engineering 
□Business Management 
□Electrical Engineering 
□Elec. and Gas Kefrigeratloa 
□Air Conditioning 



□ Diesel Engineering 
□Urafting and Design 

for men & women 

□ Plastics 

□ Private Secretar.v 

□ Mechanical Engineering 

□ Aviation QRadio 

□ Salesmanship 
□Shipbuilding 



Name. . . 
I Address. 



Learn this 
Profitable 
Profession 




IN 90 DAYS 

AT HOME 

Money- Making Career Open 
to Men and Women, 18 to 50 

Himdreils of men and women between IS and .")0 make $10 to $20 in 
a sinslv day tilvinu scientific J^wedisli Massage and Hydro-Therapy 
treatments. There is bi^' demand from doctors, hospitals, sani- 
tariums and clulis. Graduates earn laree ftdl time incomes from 
these or In private practice in their own offices. Others make good 
money from home treatments given in spare time. Learn this in- 
teresting, money-making profession in your own home, throiicli our 
home study course. Same Instructors as in our 
nationally known resident school. You can win 
Lnfltnmil independence and prepare for future security 
iiiuiuiiiij |,y qualifying for your Diploma. Course can 
~ be completed in 3 to 4 months. Many earn 

while they learn. Begin your training at once. 

Anatomy Charts & Booklet FREE 

Enroll now and we will include, at no extra cost, 
many needed supplies. Kit yourself to help meet 
growing demand for massaRc now and after the 
war. Send the coupon at once for complete details. 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. 

THE COLLEGE OF SWEDISH MASSAGE 
Dept. 964, 100 East Ohio St., Chicago II, Illinois 

Plca,sc send me FREE and postpaid, .\natomy Charts, 32-pago 
Booklet and complete details on Home Training. 




Name.. 



Address 

City „ State.. 




LEARH TO DRAW 

CARTOON$ 



BIG MONEY 

EASY, PLEASANT WORK! 

Let CHAS. H. KUHN with 25 years actual ex- 
perience in drawing a daily newspaper cartoon, 
teach you how to Create, draw and sell your 
work. 52 complete lessons — one sent each week. 
Start on the road to fame and fortune cow— 
Write Today! 

Complete Course On/y $7.50 

KUHN SCHOOL OF CARTOONING 
420 Murphy Building Indianapolis 4, Indiana 



DENISON'S 6Btk ANNOAl MkM A ■■ M 

DIGEST of FIiAYS 



FREE 



Ready — new, free, limited edition 
describes hundreds of new and fa- 
vorite "Hit" Plays, Minstrel Shows, 
Songs, Operettas, etc. — for all ages 
and occasions. Denison's 68th annual 
Digest clearly explains each Play's plot, num- 
ber of characters, playing time required. Every 
family, school, lodge, church, organization 
NEEDS this big, complete, valuable Entertain- 
ment Source Book. Individuals — lie popular — , 
learn clever recitations — see this Digest! Send \ 
10c (postage-handling) for yours now. Hurry! 

T. S. DENISON & COMPANY. 225 No. Wsbish, Dept. 9-93. CHICAGO I 



POWER TOOLS. 




A New Edition 
Featuring TOOLS of WOOD 

Now you can have a good lathe, 
press, circular and band saw and oth 
er power tools in your home workshop, at 
a cost of only a few dollars each. Make 
them yourself from old auto parts, dis- 
carded sewing machines and other odds 
and ends that cost little or nothing. Get 
this new book — "Forty Power Tools You 
Can Make." Costs only $1.25 postpaid. 

T>ii.s book gives every detail in plain laiif^uagc 
you can understand and follow. Hundreds of pic- 
tures and plans show every step to follow in 
making the power tools you want. Actual pho- 
tographs of flnislu'il machines included. Send 
$1.25 today. Money back if not satislied. 





MAKE EVERY POWER TOOL NEEDED IN YOUR 
HOME WORKSHOP 

Some of the power tools you can make are: 

2 Band Saws 2 Drill Presses 

9 Sanding Machines 1 Scroll Saw 

2 Circular Saws 2 Wood Turning Ijithes 

1 Metal Lathe 3 Grinders 

1 Power Hack Saw 1 Shaner or Moulding Mactilne 

1 JiB Shears 1 Vibrating Pencil 

1 Cut-Oflf Wheel and others 

Information too. about pulleys, belts, motors and drive methods. 

Just published. No other book like it. Order today. 



POPULAR MECHANICS PRESS 



Dept. 499 



200 E. Ontario Street, Chicago 
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POPULAR MECHANICS 




I HE French have a proverb — "The more things change, 
the more they are the same." How true that is of Midwest Radios! Once 
we counted satisfied Midwest Radio owners in hundreds of thousands . . . 
in every part of the globe. Today, we have only one customer — America's 
fighting man. But you'll find him, too, in every comer of the world — and, 
3y his side, radio or electronic equipment, built by Midwest, giving him 
the same dependable performance that for 22 years has made Midwest 
Radios an international favorite. 

When Victory is won, a new era in radio and electronics will 
open for you who have been forced to stand by while a greater 
need was being served. What this new era will bring, it would 
be foolish to conjecture. But, of this you can be certain — Mid- 
west will be back again with highest quality radio receivers, 
and with Factory-To-You savings of up to 50% — as always! 

★ AT LEAST 10% IN WAR BONDS 

MIDWEST RADIO CORPORATION 




★SEND 



Department 15*F 



CINCINNATI. OHIO 




A 24-page booklet "Radio — 
The Eyes and Ears of Our 
Armed Forces" will be sent 
FREE on your request if 
accompanied by 10c in stamps 
or coin for which we will send 
you a War Savings Stamp. 
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time, money and 
worry, nighly en- 
dorsed. It pre- 
Bents the whole 
subject of auto 
mechanics: 

1— Basic 
principles 

2 — Con-structlon 

3 — Operation 

4 — Service 

5 — Repair 
Handy Size. 
Easily 

under8too(L 

NEW FLUID DRIVE. HYDRAUUC SHIFT 

AND DIESEL ENGINES FULLY COVERED 

Over 1500 pages— 1540 Illustrations showing Inside views of 
modem cars, trucks and buses with instructlona for all service Joba. 

4 ASK TO SCE ITI— To Oet This Asslstanc* lor YoursM Simply 
nil in and Mall Coupon Today. 

'AijDEL. Publishers. 49 West 23rd St., New York 

MAIL AUDELS NEW AUTO GUIDE for free exafninatlon. If O.K.I wilt send 
you $1 In 7 days; than remit $1 monthly untU price ol $4 t* paid. Other- 
wise I will return H. 



Name- . 



Address. 



Occupation. - 
employed by- 



PM 



Industry is clamoring for 
^^'^rt more druftsini-n for the 
Job cnn't etart until plans are 
drawn. Buildings, airplanes, machines, 
guns, tanks, bridges, all start on the draft- 
ing; board, so it's no wonder tlint every good draftsman 
has a fine job. Yes, more draftsmen are needed NOW. The 
pay is good and the opportunities for advancement great. 

Learn at Home in Spare Time 

Begin now to turn spare hours into money. Be a drnftsman, 
the connecting link between a mechanic and an engineer. 
Enjoy tlie wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. Yon don't 
have to leave your present job while learning. Use spare tim^. 

Aaerkm Sckool, DcfL DDMS, Drexel Ave. it Sllh SL, Chicago ff, IIL 

Gentlemen: Send me FREE Information covering special train- 
ing ill subjects eliecked below. No obligation on my part. 

□ Draftlnit and Dcslfin 

for Men and Women 

□ Cost Accounting for 

Manufacturing 
D Architecture and BulldlnC 
n Automotive EniSlnecrIni! 
D Business Management 



□ Electrical Englneerlnti 

□ Diesel Enfiineerlna 
n HIjSh School Course 
n Plastics 

D Mechanical Engineering 

□ Aviation □ Radio 

□ Shipbuilding 



Name 

Address.. 
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SAWING 
WOOD NOWl 



350 Cuts 
a Minute 




OTTAWA 



ONE-MAN 
TRACTOR SAW 



Turn wood lots into cash: help save other fuels to win 
the war. Use Ottawa — fastest cutting: easiest way. 
Cuts lar^e and snfiall logs, fells trees. Thousands in 
use. Built tolast with special heavy stiff saw blade. 
Positive safety clutch control. driven from any power take-off. 

OTTAWA MFG. CO., D-1 227 Forest Ave., Ottawa. Kansas 




mmm 

II^BAfT- PRO?} IMS 




■1 




CARPENTERS... 

Get Big Pay War Jobs Now . . . 

. . . and ^ood jobs for years aft<^r 
the war. This new book, based on ac- 
tual experience, explains and illustrates 
hundreds of solutions to carpentry prot>- 
I«*m.s . . . makes ditHcult jobs easy. Au- 
thoritative, concise . . . easy to under- 
stand. Helpful to apprentice or crafts- 
man. Cloth bound. Over 300 pag'es 
. . . 700 illustrations. 

ORDER Pay Postman $2.00 plus ONLY 
TnnAV C.O.D. Chanres. Postatrc „iJ 
lUUAI prepaid If cash in advance. *Mnl 

FRED'K J. DRAKE & CO. 

PM-12-600W.VanBuren St., Chicago, III. 
Drake books sold by all leading booksellers 



TIME & 

MOTION 

STUDY 



30 MILLION WORKERS AND SOLDIERS 

will compete v itli >oii in iiraretiine unless j ou train 
now. Low co&t profesfional training, lime and 
Motion stutly is insurance for present and future 
I'in pay jo! «. Irim a>c \ itnl war w ork now with 
methods iinprovement.s. AVrite for details now. 

INDUSTRIAL ENGINEERING COLLEGE 

40OO Washington, Chicago (24) Illinois 




EST. 1868 



GENUINE U.S. BARGAINS 



O. D. WOOL BLANKETS (USED) . . $2.9S 
McCLELLAN SADDLES (USED) . . . 5. OS 
O. S. ARMY POP TENTS (USED) . . . 3.50 
Slightly Used Army Caisson Wheels with 
AxIps. S6" hiqh, weight per pair with Axle. 
322 lbs. . , $37.50 

Thousands ofOther Bargains in Miliury .Outdoor 
& Sport Goods for Hunter, Farmer .Scout Send lOf 
for 32-pagc catalog returned with first order. 

A and N SUPPLY CO, 



4724 LESTER ST. 



RICHMOND, VA. 



PLAYS 



Rend for FRKE rataloc of LIS paKen. copioimly illui»- 
trnted. Non-royalty plays, aim tested pinya on a per- 
c«nUiiE©-r«»yulty bufis. J"lu>lK>ok rxctiHtiKe. Ro»-Pet«r- 
Bon plnyii nre nittiunnlly famoiin for tSrir hinh qunlity. 
Ask for live dnuna newupiijicr. "IjiitniHpiw," — it ia free. 

ROW, PETERSON Jk COMPANY 
1909 Rldf« Av«. Evanston. ilL 



I P A D ILI MACHINIST TRADE 
L.EiMtfn TOOL & DIE MAKING 

★ In completely equipped Shop*. Also short, special ^ 
Shop courses for essential War jobs. Learn on '^fr 
actual Shop worl<. For FREE BOOK, write Dep't PIM-12. 
ALLIED SCREW MACHINE CO. (School Div.) 609 W. Lake. Chicago. Ml. 



JIU-JITSU 



HOW TO LICK 

THE BIG GUY 

Guaranteed Learn Ea.slly Quickly step by step. Send 
lOe to-dav for trial lesson, full details. 

MODERN SCHOOL OF JIU-JITSU, Dpt. A, 5 W. 52 St.. N. Y. 19 



ABETTER SIGHT 



SIOHT-TKATNING tcchnii|ue iniproveil. Evcrvbodv RPta 
results now. WHITK: Dept. M12 •'U S T I." 4057 Budlo:iK 
Avi.. Los Anjieles 37. Calif. 

f'Af Ple -se send me your FREE" Si^ht Chart with 
^1 iiistrucliuns. 

Name 

' Address 
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Cl| aterial 



COME IN, DAD. 
I WA^ JUST 
R.EADI^40 THIS 

AD OF THE. 
NOR.THWE$reRN 
$CHCX>L OF TAyiDERMY. 
rr SAVS THAT MOUNTING BIROS 
AND ANIMALS IS A GREAT HOBBY 
FOR THE MAN WrTH A WORK- 
BENCH—AND c-=r-vrr»rsr^\\\' 
PROFITABLe. 
TOO. WHAT 
DO YOU , . 
V THINK? y<P; 




'^WELL, SON, I DO KNOwY 
THAT THAT SCHOOL WAS ^ 
TEACHING TAXIDERMY WHEN 
I WAS YOUR. AGE— THIRTY 
YEARS AGO. I OFTEN WANT- 
ED TO LEARN rr MYSELF. 



IF IT'S AS INTERESTING ^ 
AS IT SOUNDS, I'M AT 
LEAST GOING TO INVESTI- 
GATE. AND \ COULD SURE 
USE SOME EXTRA MONEY 
RIGHT NOW— ALICE WANTS 
A NEW DRESS AND 
I'D LtlCE A NEW 
SET OF 
/^'t'n I TOOLS. 



NOT SO BAD FOR 
A BEGINNER. THERE'S 
A LAMP THAT WILL LOOK.] 
DANOV IN MY DEN. 

GUESS I'LL ASK. DAD , 
TO DROP OVER 
TONIGHT AND 
TAKE A LCXDK. 



AND I NOT ONLY MOUNT \ 
TROPHIES FOR OTHER SPORTS- 
MEN, BUT MOUNT MY BEST <- 
ONES FOR THE DEN HERE. ^ 
WHY DAD, I NOW GET TWICE 
AS MUCH FUN FROM MY HUNT- 
ING AS I USED TO. VOU WOULD 
TOO IF YOU LEARNED 
TAXIDERMY. 



WHY BOB, YOU 
CERTAINLY DID 
TAKE UP TAXIDERMY) 

IN EARNEST, DIDN'T^ 
YOUT 



— 



I SURE DID. I'VE 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS, 
MIRRORS AND SO ON 
TO HUNTERS FOR , 
THEIR PENS. AND FUM? 
5AV DAD, TAXIDERMY'S 
THt ClUNDesr HOMY 
IN THE world/ 




THAT SQUIRREL BOXING 
GROUP IS ONE I MADE 
FOR GREEN'S SPORTING 
GOODS STORE FOR A WIN- 
DOW DISPLAY. SO FAR 
THIS MONTH I'VE BOUGHT 
THOSE THINGS I WANTED, 
AND MADE MY WORK-BENCH 
PAY ME AN EXTRA *68 — 
JUST FROM TAXIDERMY. 






Fun-Fascination-Profits § 

Be a Taxidermist. All Secrets Revealed. Learn at Home 

Save Your Hunting Trophies Wild Game Not Needed 




Mount (stuff) expertly your valuable game-birds* 
animals, fish, game-heads. Preserve them just 
like life. Tiiat is Taxidermy. Learn at home by 
mall. Decorate homo and den with nature's art. 
Make undreamed-of profits in spare time, in 

your shop. You can. Will you? Win fame as a ^ 
taxidermist. Investigate. Mail coupon NOW. B|Q PkOFITS 



Use common specimens; squirrels, rabbits, 
chicks, pets, owls, pigeons — even froga. Make 
u.sefal articles like those shown here. Mount 
them in human and humorous positions. This Is 
crart and novelty taxidermy. It's fun — and 
profitable. All included in our unique lessons. 
It's marvelous. Write the school tnis minute. 




Fun Witli a Few Loads 

Yes, war makes shot-gun shells scarce. But just 
a few shells obtain a few ducks, and with taxi- 
dermy, you will have the grandest hunting season 
ever. Taxidermy is fine beyond description for 
men and boys. Be one of our 300,000 students. 
We invite young men, boys, youths. 

"Eat your Trophies and nave them too" 

Mail Coupon 

Or a postcard will do. No obligation on your part. 
The beautiful Book, with hundreds of entrancing 
Pictures is Free. Don't miss your Only Chance to 
get this remarkable book Free and Postpaid. Write 
today. State your Age. 

Nortiiwestern Scliool of Taxidermy 

3379 Elwood Bldg. Omaha, Neb. 



Prom Tovr Shop 
In Spare Time 

Many students earn from $40 to $75 monthly 
In spare time. Some earn thou-sands ot dollars 
each year. Sportsmen bring their trophies to be 
mounted. Besides you can sell your own 
Novelty groups for homes, dena and lor mer- 
chants' window display. 

LEARN TANNING 
The lessons teach tanning harness; 
Bole, crome leather; also furs. Ex- 
pert methods. Very profitable. 




FREE BOOK 



>lorthwestern School of Taxidermy, 
3379 Elwood Bldg., Omaha, Neb. 
Gi>ntl<TnPn: PIcaM wnd at onc«, tout frett 
4K..pac« book on Taxidermy without aay 
odiication on my part. Toll me how I can 
learn Scientific Taxidermy at homo. 
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[lEaRiaANS! RADIO MEN! 

Earn More Money! 




YomSDaysfree 



OVER 

500 

Large Size 
Electrical 
and Radio 
Shop Prints 
-How to read 
and use them 



Needed by war workers, maintenance 
men, bcRinncrs, old timers! Nothing 
else like it. -Saves time, helps boost vour 
pay , . . 4 GREAT BOOKS IN ONE! 
I. New Step-l>v-!->tei) Trotilile Shooting 
Course. 2. 500 Shop Prints. 3. Elec.- 
Radio Dictionary. 4. Spare Time Jobs. 
rnrFf l yr. Technical Counsel by 
rnttl mail from COYNE staff, on 
trouble -shooting problems. 

SEND NO MONEY I See ofTer below. 
Satisfaction guaranteed by famous 
COYNE "Learn- by -Doinft" Elec- 
trical School. Rush coupon nowl 



SOO S. Paulina St.. Chlcaco 12, IH. COUPON 

Send, with all shippinir charirefi paid, yoarnew COYNE' Elec- 
trical and Radio Trouble Shooting Manual. Within 5 days after 
Rettinfr it I'll either return it or send $3, then $3 monthly until 
total of $8.9ri in paid. [ J Cash price $8.0O-you save over 10%. 
Same 5-day free trial and return privileKe. 

NAME 



g ADDRESS , 



9BIGBUILDIHGB00KS 




SHIPPED 

FREE FOR 

EXAMINATION 



Learn to draw plans, estimate, be a live-wire builder, do remodel- 
ing, take contracting jobs. These 9 practical, profusely illustrated 
books cover subjects that will help you to get more work and 
make more money. Architectural design and drawing, estimating, 
steel .s<iuare, roof framing, construction, painting and decorating, 
heating, air-conditioning, concrete forms and many other sub- 
j«'cts are includeci. 

BETTER JOBS — BETTER PAY ""liTTiftN 

Keep busy now at good pay, and be prepared t U I I I U N 

for after-war building boom. Big opportunities These books are 

are always for MEN WHO KNOW HOW. These the most up-to- 

books supply quick, easily understood training ^^^hav2 evSl-'Jml^ 

and handy, permanent reference information iishcil on these 

that helps solve building problems. many subjects. 

Coupon Brings Nine Books FREE For Examination 

AMERICAN TECHNICAL SOCIETY Vocational Publishers since 1898 
Dept. G919 Drexel at 58th Street. Chicago 37, III. 

You may ship me the Up-to-Date edition of your nine bic books, "Buildine, Eetimatine. 
and Contrartinit" without any oblixation to buy. I will pity the delivery chargee 
only, and if fully satisfied in ten days, I will tend you S2.00, and after that only 
$3.00 a month, until the total price of only $29 .SO is paid. 1 am not obligated ia any 
way unless I keep the books. 

Name, 

Address 

City State 

I'lviiMt BttArh n letter fltutinx your ace, orpupntion. employrr'H name and addrese, 
and ttmt of at least one business niiin as a reference. Men in service, also please ffive 
home address. 

Say you saw it in Popular Mechanical 
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FALSE TEETH 

f/r TIGHT m 

with Dentate 



Soften DEMTYTE by warming 
—spread it on your plate- 
put in mouth and bite to 
malte a perfect impression. 
Remove plate — and allow 
few minutes to "set". You 
get an absolutely perfect fit. 
Sore gums vanish— no more 
slipping or loose teeth. 
DENTYTE is firm but resili- 
ent. Each lining lasts for 
months, Immediately remov- 
able with fingers,Full size Jar 
-(a year's undreamed of com. 
fort per plate), postpaid only 
Positivtly CuaranUtd 
Denial Products Corp.. Dept. PM 



1 



Send dollar 
bill at our 
risk. Easy to 
order. Eaty 
to use. 



Ag^ntt wanted 

14, IWanheim, Pa. 



I 




413 Pages 
Profusely Illustrated 

FIVE ACRES 

and Independence 

A PRACTICAL GUIDE TO 
THE SELECTION AND 
MANAGEMENT OF A 
SMALL FARM 

By M. G. Kains 

B. S.t M. S., formerly Special 
Crop Culturist of U. S. Dept. 
of Agriculture. 



LL, OF US loiiK some dny to 
OWN A SMALL FAIIM. 
whether It be for perma- 
lu'nt residence or as a week- 
tiitl tiaven where we may enjoy the 
relaxation of rural life. With war 
us, inflation, depression, fttrikes, hiyrh 
ri-nts, hiph cost of food and shortages threat- 
ening:' we may find the solution in a properly oper- 
ated small farm where we can eat regularly and 
.'ibundantly, sleep sounflly, have no money worries and live a 
healthy outdoor life. You don*t have to own a large farm, but 
it is im|K>rtnnt to have practical advice from one who knows 
all about how to farm. There are many pitfalls which may 
easily be avoided. And there are many tried and proved 
methods which can lead to success. 

We have found a practical book that starts at the beginning 
and takes you step by step into succe.'Jsful farming. This book 
takes nothing for granted. It tells what kind of farm to buy; 
how to choose it; how to finance it; what and how to plant, 
choice and care of livestock, poultry, bees, etc.; especially 
essoutials of fruit and veceiable gniwmg, fertilizers, irrigation, 
spraying, cultivation, harvesting, storage, sale of products and 
by-products. Every page is packed with proved ways to make thi* 
small farm self-supporting and profitable. Whetlier you have a 
farm now or are planning to purchase one, jret this l>o<)k by Mr. 
Kalns and prepare yourself. Don't miss "Five Acres and Tnde- 
pendence**: it might change your whole life, tt may bringyou the 
independence and security you are now striving so hard to obtain! 

Only$2.50, Postpaid in U.S.A. (Outside U.S. $2.75). Order Today 
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WE MEND MEN BY AUTO-MATIC 

Fibre W^^^^^ & legs 

With Soft Adjustntile COMFORT SOCKETS, Cash or Terms, 
TRUSSES, BRACES, SOX, SUPPORTS. Give Full DeUils. 

WORMAN CO.. 310-P, THIRD AV. SO. MINNEAPOLIS-15, MINN. U.S.A. 



THE TLASTIC Industry needs manufacturers on smalt 
.'^rale and for big production of Litmn and Clock .stands. 
Art Goods and Novelties in Plastex and Marble imita- 
tion. Experience unnecessary. J ac material makes 
regular lOc store sellers. Rutiber moulds furnished for 
*ipeed production. Small invesimeni brings good returii'i. 
WE ARE NOW PLACING BIG CHAIN STORK OtlDICR-S 
WITH MANUFACTURERS. Ambitious men have chance 
for real prosperity. Our FREE booklet will Interest 
and benefit you. 

I PLASTEX iNDUSTRlES.Oept. P.1085Washin(iton Av .New York56,N.Y. I 
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THIS MAN 
IS HELPLESS 

Can't turn, s«uirm 
or slrika. H* Is 
100% "undar eon- 
tral** and tha man 
.ilh tha Chakinc 
Stick Is tha Maataf 



PesHiv* heldt en anklx, armi, neck, head 
and crotch — gained in a flaih with amaZ'* 
ing Jungle Choking Stick Technique. 
Amazing in Defense — Deodly in Attack I 



W/TH EVERY COPY 
OF NEW COURSE ON 




CMIMMDO JfU-JITSU 

Latest, Newest — Clearly Explained in WORDS and 
PHOTOS by a Famous U. S. Marine Corps Instructor 



MORE THAN 150 HOLDS. 
THROWS. AND BLOWS 



ILIUSTRATEO WITH CLEAR 
NEW PHOTOS & DRAWINGS 



BY A FAMOUS U.S. 
MARINE INSTRUCTOR 



photoprraphs. It 



Includes Course 
AND Choking 
Stick Free of 
Extra Charge 



DON'T fear bullies! When 
threatened by someone 
twice your size and weight 
— a "surprise" Commando hold 
will enable you to use the bully's 
own strength to throw him vio- 
lently to his bark. Commando 
Jiu-jitsu teaches how a little man 
can even knock a bully uncon- 
scious by a single blow with the 
edge of his hand. 

This is the authentic course 
in Commando Jiu-Jitsu with every 
old and new hold, blow, and 
"throw" illustrated in more than 
150 clear drawings and actual 
_ . takes the mystery out of Jiu- 

jitsu and makes it easy for anyone to learn quickly. 

First, you see pictured the form of attack with 
fist, knife, club ox pistol. Second, the defense is 
illustrated with the surprise "Disarm" hold that 
makes the bully drop his weapon or suffer a broken 
arm or leg. Third, the "Throw" that enables you 
to use the bully's own strength against him and 
stand on your feet unruffled while he 
struggles for breath or nurses a 
banged head. 

FIRST TIME EVER PUBLISHED 

New Choking Stick Technique learned 
from Savage Malay Jungle Fight- 
ers. Exact instructions fully il- 
lu-strated for using the vicious 
and deadly Malay Choking Stick. 
Defenses, holds, throws, and dis- 
abling blows never before put 
in published form. A "flash" 



A FEW HOURS spent now 
• practicing Commando Jiu- 
jitsu may save your life or your 
property when you are attacked 
—or may save you or your loved 
ones from severe injury. The 
real heroes are not the men of brawn, but the 
ones who have the "know how" — men who can 
u.se their heads in a cool, sure, swift, and knowing 
way when an emergency calls for someone to step 
forward and take the situation in hand. 

WILCOX &FOLLETT CO., Dept. 212 

1255 S. Wabash Ave., Chicago 5, III. 




move with the Malay Choking 
Stick makes you master of any 
situation. Especially valuable for 
service men. Plant tJuards, Po- 
lice, and Detective OlHcers. 

MALAY JUNGLE 
CHOKING STICK FREE 
to those who hurry 

We have a limited supply of 

practice Choking Sticks same 

type as used in Malay Jungle, 
and exactly the same as used for 
photographs in this Commando 
Cour.se in Jiu-Jitsu. A practical, 
useful, weapon that makes a one 
man "blitz" in the hands of 
those who learn its use. NOTE: 
Must not be placed in the hands 
of children or irresponsible per- 
sons. This is not a plaything, 
but a deadly weapon. 

DON'T wait until the supply 
of Choking Sticks is gone. 
Send now. Fill in the cou- 
pon, send cash, money order, or 
check, and we will prepay post- 
age. Or, if you prefer, put an X 
in the COD square and we will 
ship Commando Book A.ND Chok- 
ing Stick, for $1.98 plus COD 
charges and postage. Prepare 
now and be the "man of the 
hour" when the time comes. 



WILCOX & FOLLETT CO., Dept. 212 
1255 S. Wabash Ave., Chicago (5), III. 

Send mc ABSOLUTELY FREE of EXTRA CHARGE, one Jungle 
Chokinc Stick for practice with a copy of the .New Defense Manual 
S comTn.?iVao^ Jiu-Jitsu, including niorc than 1 50 photoKraphs and 
A^k-^^^^^oi mevv and women; and i.icludtng the never before 
Sublishcd blows, holds, and "throws" now made possible by 
Ssc of the Juat'lc Choking Stick. Total cost, $1.98. 

□ I enclose remittance for i — i Send above COD for SI. 98 
SI 98 Vou will prepay plus COD fees and charges. I 
posiaic. »- U_l pj,y postman. 

NAME 

ADDRESS 

PITY STATE 

Orders'from Canada must Include full remittance in U.S. Exchange. 
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ELECTRKITY 

• AUDELS HANDY BOOK OF ELECTRICITY 




HANDY 

SIZE 




For Engineers, Electricians, Students and all inter- 
ested in Electricity. A quick, simplified, ready 
" reference, giving completeinstruction 
and practical information. Easy 
to understand. A reliable au- 
thority and a handy helper 
that answers your questions. 

• INSIDE TRADE 
INFORMATION ON 

The Rules and Laws of Electric 
ity"Maintenance of Machinery- 
A. C. and D. C. Motors- Anna' 
ture Winding and Repair-Wir- 
ing Diagrams -House Lighting - 
Power Wiring --Cable Splicing- 
Meters-Batteries-Transfonners 
- Elevators ~ Electric Cranes - 
Railways~Bells~Sign Flashers- 
Telephone-Ignition-Radio Prin- 
ciples-Refrigeration-Air Con- 
ditioning-Oil Burners- Air Com- 
pressors-Welding, and many 
Modem Applications explained so 

lo/in Diircc you can understand. 
1340 PAGES Togrtthi3assistancefbryourself,simply 
2600 ILLUS. fill m ind mail the FREE COUPON below. 

s"he".'au"e L""o'""west'23r " New York 

B Pleasasend mo "AudelH Handy Book of Practical Elec- 

■ tricity" for free examination. If Batisfactory, I will aena 

■ yon $1 in 7 days, then *1 monthly until $4 is paid. Otherwise 

■ 1 will retoro it. 




■ Name- 



■ Addreea- 



READ fOR:^"^""""""- 



PROFIT! S Ref erence- 



, PM 



LEARN 



MONEY- 
MAKING 



CARTOONING 



IN SPARE TIME — by Easy Picture Chart Method 

Same -Sinipliliod Method that has helped train creators of 
'•Terry & I'irules," ••Freckles," "Out Our Way," "Win- 
nie Winkle," "Reu'lar Fellers." "Stranlte As It .Seems," 
••The Neit^hbors. " and many others. Earn while learn- 
Ine. Send lOc for Picture Chart (to test your ability), 
and full details. (State aeo.) 

THE UNDON SCHOOL. 4312 NaBonal mu Cleveland », Ohio 




ATE NTS 

ANDTRAPE MARKS 

A.SNOW£CO. 

Registered Patent Attorneys Since 1875 
Write fcr Free Book and "Cerlilicatioii •( la«eiition" form 
427 SNOW BUILDING, WASHINGTON 1, D. C. 





PATENT YOUR IDEAS 

SEND FOn FREE BOOK I 



ro oeraia a . 

Written by Former Member Kiamining Torpw <ie22-24)r. 8. PatOffice. 



CARL MILLER. Registered Patent Attorney 
Former Member ExamininK Corps U. S. Patent Office 



Woolworth BIdg.. Dept. 123 A. New York — Bond Bldg..DepL 123-A. Washington, D. C. 



P 



ATE NTS Protect Your Idea: By 

securing FREE my "PROOF 
OF INVENTION" folder. Exceptional I'eraonal 
Sr-ri'irc. Excellent References. Established li>06. 
E. VROOMAN, 871 Woodward BIdg., WASH., D. C. 



ITALIAN ACCORDIONS 




Hand Mnde. Very hettt. Lowest prices. Buy Direct from 1 
and .Save Money. .Send mime and addreiis for FREE ■ . 



I..ry 




ITALIA & P. SOPRANI AGO. MFG. CO. 
323 W. POLK ST., DEPT. PM-12. CHICAGO. ILL. 

MONEY IN RABBITS -CAVIES 

Uf r BUY P"' touch with other markets. 

" ^ a* ■ CataloK and copy of ma;:azine lOc. Or send 
2r>c for Book CntaloiT and Price List and 3 nio.'s .Subscrip- 
tion to the AMK.RICAN .'iMAI.I, STOCK FAKMF.R. 
OUTDOOR ENTERPRISE CO.. BV 54, PEARL RIVER. N. V. 

FRFFforHEAD COLDS MISERIES 

■ IILL NASAL CATARRH ihS' 

If vou suffer he:id cold niiseriea. try famous KONDON'S ^^iMU 
NASAL JELLY. At druKcists. FREE SAMPLE, 
Kondon's, Dept. 'R-2'2, J008 Nicollet, Minneapolis S, Minn- I 

FIBRE ARMS AND LEGS/ 

^ight, correctly fitted, strong and com- 
- fortable. Natural uppearance. 
Braces for all deformities. 
Scientific design. Fair Terms. 
BUCHSTEIN-MEDCALF 6IO-3rd Av. S., Minneapolis. Minn . 

Always write your name and full address 
clearly when answering advertisements. 





*Ib Protect 'Your Invention »-! ^^fe/^ii 



now 



Delays are dangerous and may be very 
costly. My personal service assures 
prompt action, strict conrulence. and a 
minimum of expense. I susKest that you 
send me a model or drawing, or sketch 
and description of your Invention, and 
tS.OO. I will make a search and report 



promptly aa to Its patentability and send 
you a copy of my 72-page booklet. Or, If 
you prefer to read my booklet first, mall 
the attached coupon at once. I will also 
send my "Record of Invention" form. 
(Over 4 0 years experience aa a Registered 
Patent Attorney.) 



LI? n^^A^i^U 302-D Columbian BIdB., 
1*. KandOlpn, Washington, D. 0. 

Please send me at once, free of charge, your 72 
page booklet and !* Record ot laventtoD" form. 



fl PERSOnRL COnFIOEnTlflL PRTEIIT SERVICE- 



Name. 



Address. 
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Prppare Jar the future. 
Get rfOi/y now for an in- 
teresting career in RariiOy Electronics 
and Televisiony the gigantic industry note 
known in its entirety as R-A-D-l-O-N- 
l-C'S< The field of Today and Tomorrow! 

SHOP METHOD HOME TRAINING 

BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL 

GET READY FOR YOUR OPPORTUNITY . . . 

IT'S HERE! Radio technical men are needed every- 
where ; afield in action, and at home in industry ! Trained men are 
needed in the Army, Navy and Air and Signal Corps, Government De- 
fense Service and Civilian fields. Nowr, in answer to repeated demands 
for Trained Radio Technicians, National Schools has extended its 
famous Shop Methods so you can qualify right at home. You can quickly 
prepare to be of greatest service to your country and yourself. Yes, 
right at home, in your spare time. National's time-tested plan of Home 
Training will definitely establish you, in a short time, so you can hold 
a good job in this fascinating field. Furthermore, you become equipped 
for an even bigger career in the years of reconstruction after the war. 

NATIONAL GRADUATES 
WIN GOOD JOBS 

Radio Lab. Specialist 
"I got a job with Inti rniitlonnl Tele- 
phone & Uadio Co. in thi ir laboratory 
developing new Radio i quiintunt. It's 
a good salary job." 

Douglas Neilsen, Jamaica, N. \ 



COMIVIAND ANY 
OF THESE JOBS 

Radio Ejcpert 
Electronics Engineer 
Radio Broadcasting 
Studio Technician 
TelevisionTechnician 

Aviation Radio 
Sliip &. Harbor Radio 
Remanufacture 
Industrial Sound 




National Training Helps 
"Promoted to Instructor in 
Circuit .Analysis at U. S. 
Army .Air Corps here. You 
have helped me and arc 
responsible/or m y success.' ' 
Leland Gillum, 
Scott Field, Illinois 



KEEP PRESENT JOB WHILE LEARNING 

Regardless of previous education or age, you can Train for Radio. 
Continue your present job. Earn wliile you learn. If subject to 
Military Service, all the more important that you get pre-training. 



ELECTROniCS 
TELEUISIOn 

More than 50,000,000 Radios in use. More than 
ever before, because of the shortage of new equip- 
ment, they must be serviced. Over 800 Broadcasting 
Studios employ trained Radio Technicians. Elec- 
tronics, a whole new industry, based on Radio prin-. 
ciples, is growing at an amazing pace. Television, 
too, will soon need its own corps of trained men. 
Get Ready NOW. Here Is your opportunity to get 
into a permanent field of fascinating and profitable 
employment. 

TRAIN DURING MILITARY 
SERVICE 

Prepare for Radio .Service in Army 
and Navy. In U. S. Gov't, service you 
install, operate and maintain most 
technical equipment such as secret 
ultra-high frequency apparatus to lo- 
cate airplanes, submarines, etc. Get 
promotion in rank and increased pay 
almost from the star.',. 

BIG OPPORTUNITY FOR 
NATIONAL GRADUATES 

For 38 years National Schools has trained ambitious 
men for Top Pay trades. Squarely behind you are 
the modern, completely-equipped Training Shops of 
National where we pre-test and prove every instruc- 
tion sent to you. Training in your home is compar- 
able to actual laboratory practice. 



GET ON THE TECHNICAL FRONT 

Unique training facilities give you 
Home Training based on liesident 

School .Shop principles methods 

not available from any other source, 

to our knowledge. You'll be amazed 
when you receive our Free Lesson 
and full details. MAIL THE COUPON 
TODAY! 



RADIO EQUIPMENT 
INCLUDED 

You receive modern ex- 
perimental apparatus. 





FREE 

LESSON 

< OPPORTUNITY BOOK 



Mall Coupon for new Op- 
purtunity Book which Rrives 
lull details about the big 
future of Radio. Elec- 
ironics and Television, and 
how you can (lualify. Also 
Free Lesson to demon- 
strate how easy you can 
learn. No obligation. 




NATIONAL 

los Ange/es 
California 



SCHOOLS 



ESTABLISHED 
190S 




MAIL OPPORTUNITY COUPON FOR OUICK ACTION 



Notional Schools, D«pt. PM-12 (Mail in envelope or 

4000 So. Figueroo, Los Angelas, Calif. Po*'* P*""/ postolj 

Moil me FREE, without obligotion. one Lesson end Opportunity 
Book, with full detolls about how I CAN become a RADIO Technician. 



NAME_ 



AGE. 



- THE START TO SUCCESS COUPON 



ADDRESS, 



CITY. 



.STATE. 



DECEMBER, 1943 
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CLASSIFIED^,^ 



Advertisements in this section, 35 cents per 
word, each insertion, minimum 10 words, 
payable in advance 

To be inserted under proper classification 
In January issue, copy should be in our ofBce 
November 8th 

Jannary issue on sale December 1st 

Papular Mechanics Magazine, 200 East On* 
tario Street, Chicago. Illinois 



Popular Mechanics Magazine, 200 E. Ontario St., Chicago. HI. 

Dear Mr. Johnson: We have been surprised at the overwhelminr results ob- 
tained from our advertising- in Popular Mechanics. The fact remains, that we 
have been forced to suspend our advertising periodically, in order to keep up 
with the response, which was by the hundreds. In all our experience of adver- 
tising, none has been more effective, covering the widest variety of hobbies, 
appealing to all men and women, than your magazine. Popular Mechanics. We 
are unable to tabulate the number of replies to our ads, due to the ever increas'- 
ing numbers, especially today when materials are hard to get and buyers are 
eager. In short, Popular Mechanics is really a "go-getter" to those who use 
the Classified Ads. Thanking you, we beg to remain. Very truly yours, 
(Original letter on file in our ofBce) James A. Peters, Mgr. 



AUTOMOBILES, MIDGET CARS 

1943 IGNITION Supercharger $3.50. 
Quick starting, mileage, pep. EG Sales 
Mfg. Co., 60 John St.. New Yo rk. 

SEND $1.00 For large photographic cuts 
showing midgets, racing cars, speed boats, 
speed equipment, quick change gear boxes 
for midgets, overdrive transmission for 
hydroplanes 225 and under, and price 
sheet. R & R Mfg. Co., Robert M. Roof, 
Box 546, Anderson, Indiana . 

EXTREMELY Simple method of high 
rate battery charging. 10 to 150 amperes. 
Oarage and service stations can assemble 
from materials In stock. Easy simple 
plans $2.00. Earl Clifford, 585 20th St., 
Oakl a nd. Ca lif. 

RENEW Car batteries Inexpensively. In- 
structions $1.00. Popular Service, Racine, 
Wisconsin. . 

AUTOMOBILE Racing book, flfth edi- 
tion, well illustrated. Instructions on 
building bodies, frames, engines. Ford A 
and B conversions. Plans. AAA rules, 
specifications. Roadster racing. Indianap- 
olis cars. $1.00 postpaid, $1.15 C.O.D. Ray 
Kuns, Dept. 47, Madisonville, Cincinnati, 
Ohio 

PROFESSIONAL Midget racers, motor- 
scooters, midget cars. Parts, plans. Hand- 
book cataloB — 50 illustrations, plans — 20c. 
Midwest. 2557 Charlestown. Toledo, Ohio. 

AUTO SUPPLIES AND EQPIPMENT 

NOW you can save your battery cables, 
inmre stoady flow current to ignition and 
lighting system. Used by nation's largest 
truck operators over period of years for 
more efficient operalion. Guaranteed check 
corrosion. Saves generator, batteries, met- 
al. Easy to install. Obtain this valuable 
protection for few cents. Worth many 
times their cost. Just ask for "No-Korode" 
(chemically treated) Battery Washers. A 
Keen product, any Western Auto Supply 
Store, or mailed upon receipt 25c. Keen 
Distributing Company, 1680 Vine. Los An- 
geles (28K Calif. 

TWIN Mufflers, California combination 
set V-8. increases power, saves gasoline, 
beautiful deep tone, black finish complete 
$20. Clymerite finest aluminum pistons 
finished oversizes or semi V-8 or Model A 
$2.00 each. Clymer spotlights $4.75. Mo- 
tor scooters. Catalog 10c. Clymers, 307 W. 
Pico. Los A ngeles 1 5. Calif. 

1.000 MOTORISTS Needed to make gas 
saving test. Up to SOCf- savings. For free 
test offer write Vacu-matic Carburetor Co., 
7617-869 W. Stat e St .. W auwato sa, Wis. 

OPERATE Cars, trucks, tractors, en- 
gines with wood or coal gas, V2 price of 
gasoline, extensively used In Europe. 
Complete detailed information $1,00, F. M. 
Harris, Westby, Wisconsin, 

SAVE Gasoline and your motor. Im- 
proved octane hyperlube, the synchronistic 
hyperlubric motor fortifying super fuel en- 
ergizer. Send one dollar for 900 miles of 
octane hyperlube motor maintenance. 
Agents wanted. Money back guarantee. 
Hyperlube Co.. Box 46. Long Island, N. Y. 

THIS Victory gasoline economizer will 
increase your mileage on any car, bus or 
truck to 3Kn or better. Send 25c coins for 
complete detailed instructions, diagrams. 
Modern Advancement, G.P.O. Box 674, 
New York 1. N. Y. 

WHIRLGAS Turbinator. $3, gives sur- 
prisingly pleasing economical motor per- 
formance by spinning and vaporizing car- 
buretor mixture. Wrench installs 15 min- 
utes. Give auto make, year, John Hanley. 
5719 Loraine, Detroit 8, Mich, 
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PLATING Outfits for auto parts. Con- 
nect to a battery. No tanks used. Free 
particulars and proofs. Ounmetal Co., 
Ave. J. Decatur. 111. 

CATALOG Of helpful books free. Send 
name and address. Popular Mechanics 
Press, (C-43). 200 E. Ontario, Chicago. 

AUTO TRAILERS 

PLANS $1.00 Each. House, sport, camp, 
utility trailers. Catalog 10c. Jim Dandy, 
Box 125-A, Wausau, Wisconsin. 

MOTORCYCLES, BICYCLES, MOTOR- 
SCOOTERS AND SUPPLIES 

BICYCLES. America's largest distribu- 
tors for reconditioned, like new bicycles. 
No priorities required. Schwinn cycle 
truck, ideal for economical local delivery 
of foods, drugs, beverages, hardware, and 
other commodities. Complete with basket, 
$49,95, Immediate delivery. Send dime 
for circulars. Cycle Transport Co.. Dept. 
C, 1241 So. M ichiga n Ave . . Chicago 5.111. 

NEW And used parts, pistons, chain for 
Harley-Davidson motorcycles. McCann's, 
2104 Texas Street, El P a so, Texas. 

MOTORCYCLES, Scooters and parts. 
No priority needed. Gaynor Motors, 5950 
Sunset . Hollywood. 28 . Calif o rnia. 

MOTORCYCLE Parts, new and used. 
List 10c. Ballak, 811 N. 9th, St. Louis 1, 
Mo. 

HOW To build scooters, etc. Large man- 
ual $1.00. Illustrated circulars 10c. Crafts- 
mann B ooks, Box 1153. Milwaukee. Wis. 

CONVERT Your bike into an electric 
motorbike. Simple, practical. $1.00 brings 
drawings, specifications, instructions. 
Mowery, B ox 994, Lancaste r. Pen n a. 

MOTORCYCLE Book— 192 page manual 
"Questions-Answers" complete servicing 
information Harleys, Indians, Hendersons, 
Servicycles. Villiers including war models, 
$1.10. "Motorcyclist's Workshop" $1.50. 
"Two-Stroke Motorcycles" $1.50. "Histor- 
ical Motorcycling Facts" $1.00. "Automo- 
bile Racing" $1.10. "Modern Motorcycle 
Mechanics and Speed Tuning," 435 pages, 
care American, English motorcycles $2.50, 
with drawings, specifications U, S, Army 
Jeep. German war motorcycles $3.00. All 
postpaid. Clymers, 307 W. Pico, Los An- 
gel es 1 5. C alif. 

WHEELS And tires for motor scooters, 
bicycles, parts and tires. 10 x 2.75 wheel 
and tire ball-bearing, $8.95. Semi-solid 
pre-war rubber. Largest bicycle stock in 
United States. Send dime for list. Cycle 
Transport Co,. 1241 So. Michigan Ave., 
Chi cago 5, jtUinois^ 

ELEC'TRIC Bikes use no gas. $2.00 buys 
plans, pictures. Build your own easily. 
Paul Dunn, 2207 E l mwo od, Buffal o, N. Y. 

100 MILES Gallon! Motor-scooters, mo- 
torcycles. Whizzer bicycle engines, midget 
automobiles, gasoline engines. No prior- 
ity necessary. Pull information, prices, 
illustrated catalog one dime. Clymers, 307 
W, Pico. Los Angeles 15. Calif. 

BOYS: All bicycle repair secrets re- 
vealed. "Bicycle Repair Manual" 65c. 
R. G. Klauser. Shelbyville. 11 1. 

PLANS. Drawings, specifications, in- 
structions for building attractive motor- 
scooter complete $2,00. For electrically 
driven bicycle $1.50. Postpaid. Clymers, 
307 W. Pico, Los An geles 15, Ca lif, 

"MODERN Motorcycle Mechanics," 435 
pages. 200 illustrations. Extensively cov- 
ers — operating, maintenance, and com- 
plete reconditioning, American and British 
motorcycles. Invaluable to motorcycle rid- 
ers or mechanics, $2.50 postpaid. Nichol- 
son Brothers, Saskatoon. Canad a. 

RECAP Motor-scooter tires. Information 
folders 10c. Clymers, 307 W. Pico, Los 
Angeles 15, Calif. 



AVIATION 



PROPELLERS — Quality, quick service—' 
for sleds, boats, aircraft, all types, sizes. 
Factory prices, lists free. Ford aircool 
conversion diagrams 25c. Illustrated lit- 
erature, geodetic plans, low wing fiight 
tested, $5.00. Standard Aerocraft, Ft. 
W orth. Texas. 

AIRCRAFT Altimeters 28.000 ft. $3.95 
or 8,000 meters $1.95, Revolution indica- 
tors 0-2400 RPM $3.95. Pitch and bank 
indicators, electrically illuminated $2.95. 
All brand new, guaranteed. Air Transport. 
Garden City, N . Y. 

AIRPLANES $185 Up. Motors, crackups, 
parts. Send 25c for latest war-bargain 
catalogue. Used Aircraft Directory, Ath- 
ens. Ohio. 

NEW Lightplane and sportplane man- 
ual. Blueprints for lightplane gliders, 
pontoons, etc. Illustrated Circulars 20c. 
Craftsmann Books, Box 1153, Milwaukee, 
Wis, / 

A PRACTICAL Course in flying, com- 
plete, illustrated. Only $1.00. Aircraft 
Directory. Athens. Ohio. 

AIRCRAFT Drafting, fundamentals. 28 
project sheets, full instructions. Home or 
school. Elementary drafting prerequisite. 
One dollar. Robert Brydon, Jr.. 615 City 
Park Av^, New Orleans, La. 

PICTURE History of airplanes (all na- 
tions) 1903-1943; fascinating, instructive; 
25c for sample picture and list. Aircraft 
on Parade. Box PM7833, Del Valle Sta.. 
Los Angeles. 

FOUR Cylinder Indian engine with pro- 
peller $75, Storms, 199 Broadway, Ashe- 
viUe. N. C. 

BATTERIES, GENERATORS. ETC. 

EDISON Batteries, Light. Power. Fif- 
teen year life. Five year guarantee. Com- 
plete lighting plants. Free literature. See 
Jay Company, 321 Yonkers Avenue. Yon- 
kers. New York, 

WELDING, SOLDERING. PLATING 

WELDING, Cutting, aircraft welding 
and soldering equipment. Electric arc 
welders, Superior Oxy-Acetylene Co., 
Hamilton, Ohi o. 

NEW Model electric welder 110 volt 
a.c.-d.c; will weld all metals; easy to 
use; full directions. Complete with power 
unit, fiame and metallic arc attachments, 
carbons, fiuxes, rods, mask; all for $19.95. 
Used by the navy. Marvel Electro Welder 
Mfg. Co., 193-AY Center St.. New York 
City. 

BUILD d.c. Arcwelder without rewind- 
ing armature. Flans $1.00 each. 25 to 60S 
amperes from vehicle motors, light plant 
generators, automobile starter-generators. 
Welders C lu b. AB-3432 M-Mart, Chicago. 

INDUSTRIAL Shop, farm, garage — 
electric welders, 110/220 volt a.c. Guar- 
anteed machines for heavy production or 
light jobs. Garage and farm special 125 
amp. welder for general repairs, only 
$68,00 f,o.b. Chicago. Complete supplies 
and instructions included. Other sizes to 
380 amps. Circulars. Priority AA-5 re- 
quired. Williams Salei Co., Box 4100, 
Portland 8. Oregon. 

COAT Electric welding rods Ic lb. Weld 
white metal (di-cast). Make brazing flux. 
Plans $1.00. Circular. Phillip Wilson. 
1341-A "E-St.." Napa. California. 

SLIGHTLY Used arc welders. Recom- 
mended by R.E.A. Guaranteed. Forney 
Mfg. Co.. Fort Collins, Colo. 

ARC Welders wanted by the thousands. 
Learn with 516 page lessons manual. Over 
500 how-to-do-it photos. $2.00 copy. 
Monev-back guarantee. Hobartweld, Box 
M-1234, Troy, Ohio. - 



ELECTRICAL SUPPLIES, EQUIPMENT 



FOR Motors, welders, generators, other 
electrical items. Write LeJay Mfg.. 847 
LeJay Buil di ng. Minneapolis. Mi n n^ 

GUARANTEED Factory rebuilt electric 
flat irons, 6 lb. size $6.95. Marko Co., 
2924 Logan Blvd. , Chicago 47, 1 11. 

ELECTRIC Pencil: Writes-engraves all 
metals. $1.00 postpaid. Beyer Mfg., 
4515-H Cottage Grove. Chicago. 



M.\CHINEKY, TOOLS. SUPPLIES 



LEWIS Castings, materials and blue- 
prints lor shapers. mills and other shop 
tools save up to 5/6th the cost of com- 
parable finished units. Handle many war 
Jobs efficiently and economically. Plain or 
semi-finished castings can be furnished. 
Send 10c to cover cost of mailing catalog 
describing 23 items. Lewis Machine Tool 
Co.. Box 116, Station A, Dept. M-34. Los 
An g eles 31, Cal ifornia. 

WHIPPLE Tool Grinder. Lathe tool 
bits precision ground to any degree of an- 
gle or radius. Whipple Mfg. Co., Spirit 
Lak e, Iowa. 

BUILD Your tractor from second-hand 
automobiles. Convert your horse drawn 
farm equipment into tractor drawn equip- 
ment. Nolan's Garage, East Wareham, 
Mass. 

DRILLS. We reclaim and grind your 
broken and dull drills with factory accu- 
racy. Particulars free. Chaffee, 2001 Fre- 
mont So. , M inne apoli s, M inn. 

CONCRETE Building block machines 
and molds. Easy payments. Catalog free. 
Concrete Machine Co.. 5129 South Comp- 
ton Ave., St. Louis, Mo. 

WANTED: Machinery (chemical, metal- 
lurgical) mills, jacketed kettles and tanks, 
mixers, speed reducers, motors, hydraulic 
presses. Forward full information. M'^tal- 
lurglcal Products Co., 34th and Moore 
Sts. . Philadelphia. Penna. 

DIAL Indicators for sale $8.50 C.O.D. 
For defense shops or machinists only. 
Write Amity Products. Box 241A. Wal- 
tham. Mass. 

RECLAIM Dull and broken drills with 
Nu-Way Drill Grinder. Circular free. 
Tractor-Lite Mfg. Co.. Spirit La k e. Io wa. 

STEEL Beam trammels for draftsmen, 
engineers, mechanics. Circular free. Clair 
Company, Box 92M, Blythebourne Station, 
Brooklyn. N. Y. 

INDEX Heads for sale. Very inexpen- 
sive. Sixty-two different divisions. Used 
on small lathes, drill press, milling ma- 
chines, etc. Make gears, hobbs. cutters, 
etc. Very accurate, and durable. Not a 
toy. Used by defense schools and hob- 
byists. Write for free folder. Long's In- 
dex Heads, 2117 East B St., Torrington, 
Wyo. 

NEW Caliper, direct reading, speeds up 
defense work, cheap. Free illustrated cir- 
cular. Factory, 811-G East 31st, Kansas 
City. Mo. 

GRIND Drills factory accuracy using 
E. Z. drill grinding attachment $5.95. 
Immediate delivery. E. Z. Manufacturing 
Company, 327 North California Street. 
Burbank, California. 

la"x5" WILLARD Lathe with gan. No 
3 Pratt St Whitney hand milling machine, 
four step cone drive. Write for full par- 
ticulars. Cincinnati Machinery & Supply 
Company. 217 E. Second St.. Cincinnati. 
Ohio 



GRIND Drills like factory: attachment 
lor bench grinder. Cheap. Factory, 811-B 
East 31, Kansas City, Mo. 



ENGINES, MOTORS, DYNAMOS 



BIG Pay jobs in welding. Complete 
welding lessons and reference book. 516 
pages. 41 lessons. $2.00 copy. Monov 
back guarantee. Hobartweld, Box 1235-M, 

Troy. Ohio. 



WINDING Data, 225 motors, single and 
three phase. $1.00. Motor Data Co., Box 
7631. Kansas City 3, Mo. 



BOATS, OUTBOARD MOTORS, ETC. 



NEED Motors for parts. Will pay $35.00 
cash in advance for Johnson model A-25. 
Other models in proportion. Asa Gallupe, 
Fort Fai rfi eld, Me. 

TWELVE Foot flat bottom rowboat. 
Complete plans 25c. Catalog boat build- 
ing plans 10c. The Rudder. 15 Murray 
Street. New York. 

USED Outboard motor parts. Outboard 
Exchange, 1194 Remsen Ave,, Brooklyn, 
13. N. Y. 

MARINE Power — Easily convert any 
Ford motor (domestic and foreign) with 
Osco parts and kits. Complete catalogue 
25c (coin). Osco Motors Corp., 3627-29 N. 
Lawrence Street, Philadelphia, Penna. 



FULL Size, cut to shape boat patterns, 
blueprints. 7',2 - 38 feet. Illustrated 
"Build a Boat" catalog, 10c (coin). "How 
to Build Boats" book. $1.00. Cleveland 
Boat Blueprint Co., Station A-66, Cleve- 
land. Ohio. 

OOTBOARDS — Save V2. Good used 
parts, all makes and models. Bargains re- 
built motors. Crandall Hicks Co.. 959 
Commonwealth. Boston. Mass. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mail. Catalog. 
Westlawn. Montville. N. J. 



ATHLETIC EQUIPMENT. BODY 
BUILDING COURSES 



BAR-BELLS. Exercise equipment. 
Courses. Special offers! Free booklet. 
Good Barbell Co.. 3261-PM Watson Rd.. 
St. Louis (9). Mo. 

SUPER Ju-Jitsu— Ughtning defense and 
attack system. Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
hands. Free details. Nelson Co., 321 
South Wabash. Dep t. 508. Chicago. 

BE Strong, muscular, full of pep. Amaz- 
ing new Dody-building course. Write 
Olympic System, Dept. M, Waterville, 
Maine. 



SPORTING GOODS. GUNS, FISHING 
TACKLE, ETC, 



FREE! Fall "Guaranteed Bargain Cat- 
alog," featuring thousands guns and 
"hard-to-get" items; send 25c (refunded 
with first order). Trade guns and ammu- 
nition, or get cash. (Name your own 
price.) We pay more, sell for less, be- 
cause we handle thousands upon thousands 
of new and used guns from $5 to $1000.00. 
All models, gauges, calibers, makes. We 
also buy, self or trade ammunition, reels, 
rods, outboards, binoculars, cameras, 
watches. Write, describing what you have 
to trade, or sell for cash! "Money back 
guarantee." backed by 58 years' fair deal- 
ing. Klein's Sporting Goods. Milton Klein, 
503-H S outh Halsted. C hicago. 

GUNSMITHING Readily learned at 
home. Earn extra money repairing neigh- 
borhood's firearms. Free catalog 25 fire- 
arm and gunsmithing textbooks. Sam- 
wor th, Plantersville, South Carolina. 

FOXES— Nine in one day. Trap slyest 
furbearers. Particulars free. Guaranteed. 
Write. Estabrook. She r burne. Ve r mon t. 

SEND 10c For list 100 used guns. Fray- 
seth's. Willmar. Min nesota. 

SHOTGUNS. Rifles, automatics, for de- 
fense, target, hunting, bought, sold, trad- 
ed. Sale list lOc. Carrylite duck decoys, 
dozen $9.75. Rudolph 's. Atchison . Ka nsas. 

GUN Bluing, plating, checking, refln- 
ishing. Gunreblu, 322M Plant, Tampa, 
Florida. 

ELEVEN Good box traps. Complete 
blueprints, 30c. Wesho-Uco, Box- 51, De- 
tr oit, M ich. 

TIN-CAN Silencer makes 22 sound like 
airgun. "Teluhow" plans $1.00. Spencer 
Laboratories, Akron 3. O hio. 

ARCHERY Equipment: Catalogue free. 
Mid-West Archery, 2209-A East 75th. Chi- 
cago; 

USED Guns, bought, sold, exchanged. 
List stamp. Howe Fur Company, Coopers 
Mills. Maine. 

BOWS — Arrows for recreation, hunting, 
fishing. Beautiful archery Instruction 
book. 90 pages. 50 illustrations, only 50c. 
Illustrated catalogue free. Archery, 617 
South State. Chicago. 

FREE Catalog, flies, lures, materials. 
Supreme Mfg. Company. AmarlUo. Texas. 



ANTIQUES, RELICS. INDIAN GOODS. 
CURIOS 



OREGON Gem arrowheads. E. W. Birch, 
Box 73, Newport. Oregon. 

MINERALS, Coins, stamps, Indian rel- 
ics, pistols, old glass. Catalogue 5c. Ver- 
non P. Lemley. Las Cruces. New Mexico. 

PREHISTORIC Stone tomahawk $1.00. 
12 perfect arrowheads $1.00. List free. 
Lear's. Olenwood. Arkansas. 

INDIAN Relics, coins, miniatures, min- 
erals. Catalog 5c. Sistershop, North- 
branch. Kansas. 

ANTIQUE Firearms, swords, daggers, 
powder horns, Indian relics. Lists free, 
Nagy. 8-A South 18th, Philadelphia, Penna, 

MUSEUM Supply catalogue 25c. Indian 
relics, identification chart, fossils, curios, 
den decorations. American Museum Sup- 
plies. 6601 Osh kosh. Chic a go 31, Illinois. 

INDIAN Relics, coins, bills, gems, crys- 
tals, curios, etc. Illustrated catalog Sc. 
100 ancient arrowheads $3.00. H. Daniel. 
Hot Springs, Ark. 



INDIAN Relics, beadwork, coins, curios, 
minerals, old glass. Catalog 6c. Indian 

Museum. Osborne. Kansas. 

SWORDS. Rapiers, daggers, pistols, 
armor. Illustrated catalog 25c. Robert 
Abels, 860-A Lexington Ave., New York. 



FIELD GLASSES, MICROSCOPES. 
TELESCOPES 



POWERFUL Telescope lens kit — Con- 
sists 3" diameter 75"^ focus objective — 
SOX and lOOX astronomical eyepieces — 
mounting directions. Optical parts fin- 
ished. Builds six foot refracting telescope 
In evening of easy work. Guaranteed show 
moon's craters, rings Saturn, moons Jupi- 
ter, double stars, etc. While they last 
$1.95 postpaid or C.O.D. plus postage. 
With SOX terrestial eyepiece $2.95. 
Pfleegor Optical Company. P-12. Sunbury. 
Penna. 

MICROSCOPES. Telescopes, binoculars; 
all scientific, chemical, laboratory appa- 
ratus — bought, exchanged. Exclusively our 
business for fifteen years. Not get-rich- 
quick speculators. Trial will show that we 
know apparatus; highest prices paid. Har- 
ry Ross, 64 West Broadway. New Yo rk. 

MICROSCOPES, Scientific laboratory 
equipment — bought, sold, repaired, ex- 
changed. Catalog lOc. George Klein. 225 
Fifth Avenue, New Y ork. 

MICROSCOPES! Research, industrial, 
amateur, accessories. We sell, buy, repair, 
exchange. Inquiries Invited. National Mi- 
croscope Exchange, 119 Chambers St., 
New York. N. Y. 

ASTRONOMICAL Telescopes, binoculars, 
cameras, microscopes; bought, sold, re- 
paired. Send 10c for list of instruments 
desired. Rasmussen. Box 294. Amsterdam. 
N. Y. 



DOGS. PETS. BIRDS, RABBITS 



RABBITS: Flemish Giants. New Zea- 
lands. Reasonably priced. Franklin 
Young. Riverhead. Long Island. New York. 

MONEY Raising rabbits. Investigate. 
Folder 10c. C l ose Rabbitry. Tiffin. Ohio. 

RAISE Rabbits, I buy them. Free book- 
let. Taylors Rabbit Farm. Hapeville, Ga. 

ANGORA Rabbits highly profitable. 
Wool $8.50 pound. Send 25c for literature, 
markets, prices. White's Rabbitry, Craw- 
fordsville, Ind. 

BIRD Fanciers. American Canary Mag- 
azine Monthly. Year's subscription $2.00. 
2839 -P N. Halste d St.. Chicago 14. 111. 

CUT Meat bills. Raise Belgian Hares. 
My book tells how. 50c prepaid. Wm. 
Gibs o n, 101 North Powell, Columbus, O. 

CHIN-CHIN Giant Chinchillas. King 
of rabbits. Most valuable fur. Best meat. 
Most prolific. Small cost. Large profit. 
Willow Brook Farm, R.D. 15, Sellersville, 
Penna. 



HELP National defense by producing 
meat in your back yard raising domestic 
rabbits. Old and young can do it. Send 
25c for booklet and literature to Dept. G. 
American Rabbit and Cavy Breeders Ass'n. 
Colorado Springs. Colo. 

RAISE Rabbits for profit. Magazine puts 
you in touch with markets. Copy 10c. 
Booklet describing twenty breeds, and 
magazine for three months 25c. Address 
Small Stock Farmer, Dept. 3, Pearl River. 
N. Y. ^ 

PUPPIES. Also supplies, what do you 
need? Books colored pictures, descriptions 
108 recognized breeds, 35c. Royal Ken- 
nels, Chazy, N. Y. 



FARMS. FARM LANDS. REAL ESTATE 

BTROUT'S Big farm catalog! 08 pages 
describing hundreds of properties in 18 
states from Maine to Florida and west to 
the Mississippi — many pictures, rock-bot- 
tom prices. Write today for this money- 
making time-saving book. Free. Strout 
Realty, 255-P 4th Ave.. New York City 10, 
N. Y. . 

SACRIFICE Virgin Ozark lands $1.00 
acre. Hurry. Armstrong, S h ook. Mo. 

OBTAIN Free fertile South American 
lands yielding four annual crops, tropical 
fruits, rubber, livestock. Write. Valles. 
311 Church St.. New York. 

GOOD Farm bargains. Washington, 
Minnesota. Montana, Idaho. Oregon, 
North Dakota. Dependable crops, favor- 
able climate. Write for literature, lists 
describing typical farms. Specify which 
state. J. W. Haw. 119 Northern Pacific 
Ry.. St. Paul. Minn. 

40 ACRES Good land $200— $5.00 down. 
$5.00 monthly. R. W. Stewart. Inverness. 
Florida. 
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ORLANDO, Florida. 5 acres on main 
highway; good fruit and vegetable land; 
•asy terms; free booklet. Department 10, 
Box 1944 . Orlando. Florida. 

8EK The Highlands of Louisiana where 
winter briners no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive boolc without obhgation. 
Long-Bell Farm Land Corporation, 896 
R. A. Long Bldg., Kansas City. Mo. 

40 ACRES. Near White River, unim- 
proved: poultry land. $190. $5 down. $5 
monthly. Free list and literature. Hub- 
bard. 216 Grossman Bldg.. Kansas City, 
Kans. 



POULTRY AND FARM SUPPLIES 



LEARN About wartime poultry raising. 
Real profits can be yours raising poultry 
the "American Way." Monthly helps and 
suggestions, short cuts that save time and 
money. Free bulletins, personal help from 
poultry experts and monthly poultry mag- 
azine published since 1874. Costs less than 
3 cents monthly; 25c year; 5 years SI. 00. 
Send coin or stamps today. American 
Poultry Journal, 534 S. Clarlc. Chic a go. 

MONEY-SAVING Poultry tips from ex- 
perimental farm, on feeding, laying, mar- 
keting. Subscribe today. One year 25c; 
5 years $1.00. Poultry Tribune, Dept. 151, 
Mount Morris. 111. 

KNOW How to raise poultry for profit. 
Head Northeastern Poultryman. Every is- 
sue packed with helpful hints and practi- 
cal suggestions. Latest articles on breed- 
ing, feeding, and management. Read na- 
tionally. Subscribe now. 1 year 65c; 2 
years $1.00. Northeastern Poultryman. 
4M Park St., Boston 8, Mass. 



PROFITABLE OCCUPATIONS 



MECHANICALLY Inclined men — Own 
and operate general appliance repair shop. 
Complete, illustrated course shows you 
how. Welding, refrigeration, motor re- 
pair, how to get business, etc.. all phases 
covered. Free literature. Christy Supply 
Dept. 435, 2835 N. Central Ave.. Chicago. 

WELDING Pays. Learn with 1942 trade 
school text manual. 516 pases. Over 500 
photos. $2.00 copy. Money-back guaran- 
tee. Hobartweld. Box M-1233. Troy. Ohio. 

MUSHROOMS Grown in boxes. Instruc- 
tions 25c. Spawn $1.00. Gordon. 553 Wil- 
liam, Winnipeg , Canada^ 

LEARN Refrigeration service. Open 
your own shop. Complete illustrated 
course reasonable. Small capital required. 
Free booklet. Mechanics School, Dept. 
PM3. 4701 West Pico. Los Angeles 6. 

ANNOUNCING New home study course 
in commercial baking. Good field. Nearly 
depression proof. Common school educa- 
tion sufficient. Send for free booklet "Op- 
portunities in the Baking Industry" and 
requirements. National Baking School. 
1315 M ichig an, De pt. 343 8. Chicago. 

BECOME A theatre manager. Experi- 
ence not essential. Informative career 
book shows how. Price $1.00. Theatrical 
Publications, P.O. Box 554. Grand Central 
Anne x. New York City. 

LOCKSMITHING Course— Practical in- 
expensive lessons for handy men. Just 
out! Fit keys, pick locks, de-code, make 
masterkeys. Satisfaction guaranteed. Send 
for free details. Nelson Co., 321 South 
Wabash . Dep t. 708. Chica go. 

STANDARD Rabbit Journal, Milton. Pa. 
S years $1.00. sample dime. 

$40.00 WEEKLY, Made growing mush- 
rooms, fresh, dried. Dominion patent 
331583. Free spawn. North American. 
169P Yonge. Toronto. Canada. 

RAISE Angora rabbits — wool brings 
$5.00 pound. Particulars free. Grinstead's. 
Edwardsville. Illinois. 



BOOKS. PERIODICALS. PICTURES. 
POSTCARDS 



MAGAZINES — Business, vocational, di- 
version. Current single copies. Choose 
from 569 different publications covering 
aviation, automotive, air conditioning, 
beverage, building, electrical, insurajice, 
live stock, music, photography, plumbing, 
printing, radio, refrigeration, upholster- 
ing, watchmaking and more than 150 other 
fields. List with prices free. Commercial 
Engraving Publishing Company. 34C North 
Ritter, Indianapolis 1. Indiana. 

EXCELLENT Sparetime profits handling 
subscriptions — 2500 magazines. Confiden- 
tial catalogue, starting supplies free. 
Pines Subscriptions. Flushing. N. Y. 

REAL War action photographs. Sam- 
ples, list 25c. Americana Arts. 120 Green- 
wlch Street. New York City. 



38A POPULAR MECHANICS 



FREE — 100 Page catalog of new and used 
college and home study text and reference 
books at a saving. Est. 1902. College 
Book Co., De pt. M. Colu mbus. O hio. 

RECEIVE $3.00 Best-seller, monthly se- 
lection, books for 75c on approval without 
obhgation. Kassin, 396C Broadway. New 
York. 

MACHINIST'S Reference book $1.00 
postpaid. G. A. Knudsen, 523 - 48th St., 
Brooklyn 20. N. Y. 

USED Technical and educational books, 
bought, sold, rented. Catalog free. Edu- 
cational Exchange. 38A. H ena gar. Ala. 

OUTDOOR And sporting books. Lists 
gratis. Gunroom Booksellers, North Cas- 
tine, Maine. , 

REGISTER At once on our mailing list. 
1 year 25c. Receive prices, lists, informa- 
tion on opportunities, formulas, educa- 
tional books and cards. Maumee Sales 
Service, 1009 E. Creighton Ave., Fort 
W ayne 5. Indiana^ . 

5c BUYS Back-dated magazines. For- 
eign, domestic, arts. Catalogs 10c. Cice- 
rone's Magazines, 863 First Ave., New 
York 1 7. N. Y. 

"HOW To draw from nude models." 
Gorgeous art photo-tone pases. Complete 
instructions, $1.00. Money-back guaran- 
tee. Ray Rogers. 911 Arbuckle Building. 
Brooklyn. New Yor k. 

ARTISTIC Girl pictures. Real models. 
40 photos for $1.00 postpaid. All different, 
postcard size. C. A. Scott. P.O. Box 342, 
Covington. Ky. 

25 HOLLYWOOD Postcards, "Postopuzl" 
— 25c. (Re-mailed?) Postopres, Box 3150, 
Holly wood. 

HOW You may achieve success, better 
health. A startling revelation of what you 
may become. Particulars free. Just send 
postcard. Fran k J. Newton. LaGrange , 111. 

"100 SELLING Ideas." A regular $1.00 
book on money-making plans, business 
secrets. 25c postpaid. Joseph Royer. 15-M 
How Street. Haverhill. M ass. 

WHA'r Every Mason wants. We have 
Masonic books for Blue Lodge. Chapter, 
Commandery, Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for free catalog of books and rituals for 
Masons, Odd Fellows, Knights of Pythias. 
Knights of Columbus. Elks. etc. Ezra A. 
Cook. Publisher, Inc., P.O. Box 796. PD, 
Chicag o 90. 111. 

20 BEAUTIFUL "Pin-up" girls from 
Hollywood art photos (exclusive release) 
$1.00. Libman, Box PM7833, Del Valle 
Sta.. L os Angeles. 

HELPFUL Books for your trade, hobby 
or business. List free. Helpful Book 
League. 1239 Broadway, NewJYork l.J^.jy. 

TECHNICAL, Vocational. Avocation mag- 
azine bargains. 15 different aviation, ra- 
dio, photography, electrical, metalwork- 
ing, mqdel builder, homecraftsman. Popu- 
lar Mechanics, science, automotive, hunt- 
ing, fishing, boating, music, theatrical, 
science, fiction. National Geographies, oc- 
cult, 12 Esquires or 10 Fortunes, choice, 
mixed $1.00. Express charges collect. 
Corey's Exchange, 442 North Clark, Chi- 
cago. 111. 

REBINDING; We bind magazines, old 
books. Bibles, hymnals. Heckman Bind- 
ery. Dept. D. North Manchester. Indiana. 

A RATIONAL View of Life 50c. Benja- 
min Seibert. Urbana. Ohio. 

SELF-EXPLAINING Bible: Illustrated 
circular free. Box 446-P. Minneapolis. 

Minn. 

BOOKS, (Out-of-print, new, used) 
quickly supplied. Many 35c bargains. Cat- 
alogue. T. Jamkowski, 18870 Marx Ave., 
Detroit. Mich. 

DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. M. Nelson, 
The Keeley Institute. Dwight. 111. 



GAMES— ENTERTAINMENT 



READY — New free Denison Digest lists, 
describes hundreds of plays, operettas, 
musical comedies, complete minstrel first 
parts with song programs, blackface skits, 
vaudeville acts, monologs, dialogs, clever 
recitations, juvenile plays — songs, musical 
readings, books on games-entertainments 
for all occasions and ages. Denison' s new 
68th annual Digest explains each play's 
plot, number of characters, playing time 
required. A valuable entertainment guide 
book for families, schools, dramatic clubs, 
lodges, churches — all organizations. In- 
dividuals — be popular — learn clever reci- 
tations — see this Digest! Strictly limited 
edition — send for yours free now! T. S. 
Denison & Company, (Established 1876), 
225 North Wabash, Dept. 9-C93. Chicago 1. 



MAGIC TRICKS, PUZZLES. 
JOKER NOVELTIES 



EVERYBODY'S Magic. A new book con- 
taining 59 tricks, stunts and secrets. Post- 
paid $1.00. Eagle Magic Factory. Miniie- 
apolis, Minn. 

BE A magician. Large professional mag- 
ic catalogue of latest tricks 25c. Ireland. 
C-109 North Dearborn^Chjcagq^2^ 

LEARN Professional fire eating. Manly, 
1315 Ferris, Los Angeles 22, Cal if. 

LEARN Ventriloquism, 3c stamp brings 
particulars. Smith, 801 Bigelow. Peoria. 
Illinois. 

A THOUSAND Laughs — Unique jackass 
cigarette dispenser. Holds 10 cigarettes. 
Simply press donkey's head down, tail 
rises — presto — out slips cigarette. Satis- 
faction guaranteed. Shipped c.o.d. for 98c 
plus small money order fee or $1.00 with 
order. Sanimo Industries, Dept. C-6, 
Spencer. In d. 

JUMPING Spot bars. Amazing pocket 
trick, 35c. P.O. Box No. 313, Springfield, 
Mass. 

PROFESSIONAL Mind reading, second- 
sight course. $1.00. Magical Enterprises. 
Roseville. Mich. 

JOIN Magicians' Fraternity! Monthly 
magazine of tricks, sample. lOc. Interna- 
tional Magicians. M ou nt M orris. Illinois. 

BE A great magician! Make money 1 
Entertain — theaters, night clubs, schools, 
camps, travel or local. Let me show you 
how. Complete plan from booking to 
playing with mystifying mystery. 25 cents. 
Big catalog included. Heaney, Famous 
Magician. Oshkosh. Wis. 

MAKE Money with hobbies! Many new. 
tested, successful plans. Lee's "Hobbles," 
223 1-P McKinley. Berkeley 3. C alif. 

HOLLYWOOD Special! Magicians but- 
ton, catalogue, ghost illusion and free 
trick for 25c. Magic House of Charles, 
Box 8SR Hollywood. California. 

QUALITY Magic since 1907. Send 25c 
for catalog. Thayers. Box 1785 Wilshire 
LaBrea Station. Los A ngeles. Calif. 

LEARN 5 Spirit mind reading acts 50c. 
Three fortune telling charts 25c. Eight 

freat tricks, be a handcuff king, escape 
rom a safe or vault, crack marksmanship, 
leviathan act, rope tie, trunk escape, 75 
ft. rope escape, vanishing act 25c. Two 
complete handwriting graphocharts 25c. 
All yours for $1.00 postpaid. Circulars free. 
Brain's Book Shop. 118 Washington Ave.. 
Endicott. N. Y. 

500 TRICKS You can do! Douglas' fa- 
mous catalog of 500 tricks. 128 pages, now 
only 10c. America's fastest service on 
magic for pocket, parlor, stage, profession- 
al, amateur, Douglas Magic Shop, Box 274. 
Dallas. Texas. 

EARN Money in any crowd. Call names 
of strangers, tell unspoken questions. Pro- 
fessional course mind reading, spirit writ- 
ing, etc., $1. Henderson. Box 341. San 
Bernardino. Calif. 

MAGIC Tricks, puzzles, books, cards, 
punch boards. Catalog 10c. Specialty, 
Box 671. St. Louis 1. M o. 

YOUR Name screaming headlines. Hol- 
lywood newspaper 25c. Lefavor, Arrow- 
head Springs. San Bernardino, Calif. 

MAGICIANS' Headquarters. 216-page 
catalog. Docket, parlor, professional tricks. 
25c. Kanter s. M-1311 Walnut. Philadel- 
phta 

WORLD'S Largest professional magic 
shop keeps you in touch with latest triclcs. 
To receive mailings send 25c for 1943 cat- 
alog. Holden. 220 W. 42nd St.. New York. 

NEW Vanishing key and catalog 25c. 
Sterling Magic. 345 John R. Detroit. Mich. 



STAMP COLLECTING 



80c VALUE — U. S. souvenir sheet, tele- 
graph stamp almost 60 years old, 25 more 
different U. S. Only 10c to new applicants 
for my U. S. approvals. Steger, 1165 
Downing. Denver. (Colorado. 

75';> DISCOUNT From Scotfs catalogue, 
mostly fine 19th century old British and 
Europe. Reference please. H. E. Cedwise. 
Box 5. Melrose Highlands. Mass . 

$2.00 FOREIGN Lots consisting of 100 
better grade stamps, old and new. many 
high catalogue. Great value for collec- 
tion or traders. Send $2.00 today. Ewing, 
109 N. Dearborn, Chicago 2, 111. 

CIVIL War. First day. First flight. 
General issues. U. S. covers 1850 to date 
$2.00 per lot. E^tra special mixture $5.00. 
Private collection of 5000 covers being 
broken up. Birkedahl, 183 Cherry Road. 
Rochester. N. Y. 

FINE Approvals, freshly mounted. Fast, 
personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Skinner, 345 E. Ocean, Long Beach, Calif. 



INVEST A Ic postal in writing for 
"Treasure Island's" gift oHer — giving, en- 
tirely free — to purchasing customers of 
our flue foreign approvals; latest big 1200 
page Scott International $4.00 (or $7.00 
loose-leaf) postage stamp album: Scott's 
1944 $5.00 catalogue. Treasure Island 
Service, Vi sta. California. 

GIANT Dominican Republic, old Baha- 
mas, Portugal (catalogue 45c) and over 50 
different others. 5c to approval appli- 
cants. Bequest offer No. 3. Regent 
Stampco, 330 riatbush Ave., Brooklyn 17, 
W. Y. 

FREE — New Union South African war 
set to approval applicants. Charles Cleave- 
land. 8 06 North Humphrey. Oak Park, 111. 

25 DIFFERENT Asiatic stamps free. 
Quality penny approvals included. Hard- 
ing Stamp Shop, 5031 No. Harding. Chi- 
cago 2 5, 111. 

AIRMAILS, Pictorials arranged by coun- 
try, on approval. Henry E. Zimmer, 722 
Culver Road. Rochester 9, N. Y. Dept. D. 

SENSATIONAL Ofler! Complete set Li- 
beria pictorials. 0113-26. at cost price, 50c 
to serious approval applicants. Olympia 
Stamp Co .. B uffalo 11. N. Y. 

WANTED United States stamps. Used. 
Unused. Collections. Accumulations. Cree- 
vey's, Hazleto n. Penna. 

500 U. S. well mixed, many commemo- 
ratives, 60 varieties guaranteed, only quar- 
ter and 3c stamp. Hogan's Stamp Shop, 
Ash lan d. W is. 

THOUSANDS Beautiful stamps Ic each. 
First 10 free. Send 3c. Bogues. 244 N.W. 
11th Ave.. Miami, Fla. 



DANDY United States approvals. Write 
immediately. Sullivan, Endicott Arcade, 
St. Paul, Mi nnesota. 

LIBERIA Beautiful pictorial set 10c with 
approvals. Vargo S tamps, Raci ne, Wis. 

NEWFOUNDLAND 50 DifTefent with Ust 
$1.00. Frederick Burt, Campbellton, New- 
foun dla nd . 

75 DIFFERENT U.S.A. 25 cents. No rev- 
enues, envelopes 100 different 50 cents. 
Barbara Lehr Somerton. Ph iladelp hia. Pa. 

FREE Canada bargain list. Free war 
Stamps with approvals. Rheaume, 8949 
Routhier. Montreal, Cana da. 

BIG Surprise packet 10c. Laughlin's 
Servic e. B ox 14. M a plew ood. N. J. 

STAMPIC Shopping News— bargain items 
galore. Free copy! Stamporium, 2660 
Rochester. Detroit 6. Michiga n. 

200 DIFFERENT United States $2.00. 
Raymon d Giimore. Canton. Conn. 



100 DIFFERENT Canadian catalogued 
$5.00 for 25c. Gabler, 1210 Brooklyn. Ann 
Arbor. Mich. 

101 DIFFERENT U. S. stamps 10 cents 
with approvals. Daniel Menge, 1051 Litltz 
Ave.. Lancaster, Penna. 

100 ALL Diflerent U. S. 10c. Monjar, 
1750 Fairmount. Cincinnat i . Ohio. 

STAMP Tongs, watermark detector, per- 
foration gauge, 5c to approval applicants. 
W. D arby, Box 1896, University. Alabama. 

U. S. Mixture 1 lb. $1.00. Zipper, 3226 
Parade. Erie. Penna. 

AGENTS Wanted, sell stamps, no In- 
vestment. William Waugh, 2140 N, N.W.. 
Washington. D. C. 

LIBERIA Airs C4-6 (3) 10c with "i. '/z, 
Ic approvals. Carroll's, 745A W. 45th. 
Los Angeles 37 , Calif. 



50 FREE. Pictorial, etc., stamp diction- 

ary. list. Bullard. Newcastle. Main e^ 

1,000 GRABBAGS 15c each. 8 different 
$1. Z an dy. 630 Bin gaman^ Readjng._Pa. 

PENNY Approvals for general collectors 
my specialty. Chas. Creek, San Gabriel, 
Calif. 

BETTER Grade approvaU. Jacobsen. 
140 W est 75th St.. New York^N^Y._ [ 

PACKAGE "Fighting French" 5c with 
approvals. Walton, Porter Road, Nash- 
ville 6. Tenn. 



FREE Stamps for new approval buyers. 
Armstrong, 40 Jeanette, Youngstown, O. 

10 FINE U. S. 1862-1903 3c. Welton^ 
Box 20, Oklahoma City, Oklahoma. 



NAURU Corinations No. 35-38 mint, 30 
cents with approvals. Ernest Jennings, 
Westport, Conn. 



WILL Rogers Nicaragua set — Sc. A. Gus- 
tafson. Box 1206. New Britain. Conn. 



UNITED States. Numbers 65. 182, 397. 
398, 590, 113, 734, 743, Fl. Send 25c. Ap- 
provals accompany. Whlton, Stamps, 
Westport, Connecticut. 



OUTSTANDING 1 To 5c foreign and 
precancel approvals. Travelers Stamps, 
Box 475. Hartford, Conn. 



GOYA Nudes (2 vrs.) 8c. Approvals. 
Millhiser, 7724 Abbott, Pittsburgh, Penna. 



OFFER 2c For U. S. flag stamps. High 
prices for other U. S. and foreign. City 
Stamp, 2850 Chaflin. Bronx 63, N. Y. 

APPROVALS High grade United States 
and foreign. Cal's Stamp House, RoseviUe, 
Michigan. 

3,000 U. S. : Foreign $2: Approvals: 
Grie s t: 409 O a k. Dav enport. Iowa. 

BEGINNERS! Penny approvals, pre- 
mium. Kress, 212 West Walnut, Hanover, 
Penna. 



U. S. Commemoratives — 80 different. 
25c. C rystal Stamp Co., Racine, Wis. 

BETTER U. S. approvals. Large stock. 
Low prices. Box 488. Minneapolis. 

34 DIFFERENT Siam, Canada, India, 
etc. 3c to approval applicants. Hammond, 
North Bellmore, New York. 



SERVING Adults who appreciate qual- 
ity approvals. The Philatelist, Monrovia, 
California. 



U. S. Commemoratives, 115 different, 
$1.00. Complete famous Americans 92c. 
Jenella Stamp Co., 3921 Hereford. Saint 
Louis. Missouri. 



50 DIFFERENT U. S. commemoratives, 
bargain lists, hinges, approvals, all 25c. 
Ray Bovard, 309 East 3rd Ave., Cheyenne, 
Wyoming. 



CHILE — 25 Different free! Approval ap- 
plicants — 3c return postage. Win-Rad, 
Box (P)32, Ru gby Stati on, B roo klyn. N. Y. 

ZOOIE! Afghanistan, Siberia, banana 
airpost, etc. — 3c with approvals! Saxon, 
Valley Stream, N. Y. 



UNITED States best mixtures 50c lb. 
Canada $1.00. Mission, 4512 North Racine, 
Chicago. 



MONEY Collecting stamps, plan 50c. 
Alvin. 553 William. Winnipeg, Canada^ 



ABSOLOTELY Free— Scott's latest de- 
luxe loose-leaf $4.00 album, covering en- 
tire western hemisphere — or — Standard 
$5.00 stamp catalogue, to approval appli- 
cants becoming customers. Our approvals 
feature only the finest and latest South 
and Central America. America's Stamp 
Service. Box 268. Redland s, California. 

FREE Stamps for details. Walter 
Hoenes. Dept. PMM, Cologne. New Jersey. 

NO Special offers! Our approvals speak 
for themselves. Loew y. Arcad ia. Ca lif. 

50 DIFFERENT Ships, railroads, etc. 
10c. Approvals. Buchanan, 307 East 23rd, 
New York 10. 

FREE — Seven new Argentine oCKcials, 
with approvals. Garfield. 501 Garfield, 
Cad illac. Michigan. 

EXCELLENT' Pictorial approvals. Rea- 
sonably priced. Crown Stamp Company, 
Box 331. Toronto. Canada. 

SUPERB Approvals, net prices. Stamps 
1/3 to 1/8 catalogue. P. G. Bcals. 170A 
Tre mont St.. Boston. Mass. 

RUSSIA— 25 Different 3c. Approvals. 
Crown city. 795 Eliz abeth. Pa sadena . Ca lif. 

FREE-FRENCH And 100 worldwide. 10c. 
Approvals. Engvold, R1-A17, Saugerties. 
N. Y. 

SCARCE Samoa. Perak, Albania, Free 
French, Georgia, Guatemala, Malaya, 
Costa Rica, Boliva, Anzacs, etc., 10c to 
approval applicants only. John Cobleigh, 
9235 Abington Rd.. Detroit 27, Michigan. 

FIND Stamps worth fortunes! Six big 
items! "Queer Countries" packet; 
Djibouti, Qwalior, etc. Packet scarce Rus- 
sia, catalog price 50c! Fine packet of 25 
different British Colonies — Turks and Cai- 
cos Islands. Hyderabad. Jamaica, etc. 
United States $4.00 and $5.00 high values. 
Big "Far East" packet of 20 different 
stamps from Dutch Indies, Siam. Philip- 
pines, etc. Illustrated 32 page booklet — 
tells where to look for. and sell, stamps 
worth up to $10,000 apiece! Everything for 
only 5c to approval service applicants! 
Mystic Stamp Company, Department 80-R, 
Camde n . Ne w York. 

WASHINGTON Bicentennial. 12 var., 
complete 10c. Herman Kleinman, Jenkin- 
town 4, Penna. 

TUNISIA. Russia, India. Philippines, 
Jamaica. Canada, 3c with approvals. 
Smith. 237-A 8th Avenue. Roselle, N. J. 



LATIN-AMERICA— Nice packet, 100 dif- 
ferent, only 10c with approvals. "Cres- 
cent Stamps." London. Canada. 



ONE Of America's oldest approval 
houses will buy large collections and bet- 
ter grade stamps, $5,000,000 available. 
MKeigwin Company, Vineland. N. J. 



60 DIFFERENT United States — old is- 
sues, high values, etc. 10c. Charles Stone, 
3547 28th St.. Astoria. N. Y. 



60 DIFFERENT United States 10c. 
Pricellst free. Seidenberg. Baroda. Mich. 



UNITED States. Canada, Newfoundland 
approvals upon request. Dan Hayden, 
1007 N. Evans St., Bloomington. 111. 



FREE. Complete Cuba tobacco set with 
approvals. Seminole. Glenburnle-1. Md. 

FOUR Star super packet — Only 12c. In- 
cludes airmails, commemoratives, pictori- 
als, war issues! 317 stamps from the U. S.. 
British Empire, South and Central Amer- 
ican countries. To approval applicants. 
Kessels , Box 808, Tucson, Arizo na. 

127 DIFFERENT Stamps including Free 
Fighting French. Haiti. Johore. Perak, 
only 10c to approval applicants. Reich 
Stamp Co., 4647 Kenmore, Chicago, Dept. 
M7. 



WORLD'S Largest diamond and trian- 

fle stamps, free stamp magazine, stamps 
rom fighting Free Frencii. 25 stamps from 
25 different United Nation countries, pic- 
torials, airmails, big bargain 5c with ap- 
provals. Capital Stamps, Dept. 2, Little 

Rock. Ark. 

LIQUIDATING — Approval remnants, 
sets, packets — 500 mixed $1.00. Beacon 

Sales. Maynard. Mass. 

200 DIFFERENT Foreign. 30c. Many 
countries. Jem Stamps, Port Jefferson, 

N. Y. , 

U. S. Mixture, 5 lbs. $1.75. Postage ex- 
tra. U. S. price list. Stanley Gibbons, 

38-P Park Row. New York. 

FREE United States price list. Postage 
3c. Mark Hanna, 335 - Sth Avenue, Pitts- 
burgh , Penna. 

HOW To start a stamp business and 
wholesale lists 3c. Shepard Service, 3760 

Merchandise Mart Station. Chicago. 

FilEE! Western Hemisphere packet. 
Postage 3c. Owens, 806 Welsh. Bay City. 

Michigan. 

FREE! Pony Express set (facsimiles). 
Postage 3c. Roberts. 406 Building. Bay 

Cit'". Michigan. 

FREE! British Empire packet. Postage 
3c. Will i ams. 606 Arch er. Bay City . Mi ch. 

STAMPS From 57 countries — 10c. Ap- 
provals. Liberty Stamp Co.. Kirkwood 22, 
Missouri. 

FREE Your choice of any 10 stamps from 
our first U. S. approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company. Dept. 6M, 1457 Broadway, New 
York City. 

FREE! Canadian sets, royal visit. 
George VI, George V, coronation, jubilee, 
others, to approval applicants. Ensign, 
Box 118-M. South Orange. N. J. ^ 

55 DIFFERENT United States 5c with 
approvals. Bookman. Box 145-M, Maple- 
woo d. N. J. 

SOLOMON Islands, Seychelles, Nejd, 
Caymans, Manchukuo, Brunei. Everything 
3c with approvals. Viking, 130 (Z) Clin- 
ton St.. Brooklyn, N. Y. 

WEEKLY Stamp Magazine, 26 weeks. 
25c. S tamp J ournal, K alamaz oo, Mich. 

STAMPS, Superb selection sent on ap- 
proval, attractive prices. Fred Herzberg. 
168 Oak. Elmhurst. III. . 

CANADA 100 Different 25c— approvala 
all countries. Lists. Victoria Stamp Co., 
London. 4. Canada. 

WOW! $10.00 Worth of fun for only 
10c! 500 foreign stamps, unsorted and 
unpicked (mostly on bits of paper) Just 
as received from the church missions and 
other sources. Africa. So. America. Aus- 
tralia. China. Philippines. Dutch Indies, 
and other countries are represented. In- 
cludes a few commemoratives. airmails, 
and stamps cataloging up to 25c or more 
each! The biggest package of fun in 
stampdom— and you might find something 
really valuable! Price only 10c to serious 
approval applicants! Money back if not 
delighted. Jamestown Stamp Co., Dept. 
No. 22. Jamestown. New York. 

BRITISH Colonies 100 different 25c. 200 
different 50c, 300 different $1.25, 500 dif- 
ferent $3.00. Free list. Jean Husak, 1408 
V/. Genesee. Syracuse. N. Y. 

118 DIFFERENT Stamps Including com- 
memoratives. charities, airmail, sets. etc. 
3c with approvals. We buy stamp collec- 
tions. Badger Stamp Co.. Milwaukee P-3. 
Wisconsin. 

PENNY Approvals, that satisfy. Neil 
Gronberg. Box 5441-P, Philadelphia 43, 
Penna. 

1000 MIXED U. S. old and new 2Sc. 2 lb. 
$1.00. Weatherby. Troy. Ohio. 

19th CENTURY U. S. commems. Civil 
War revenues, battleship $5 and $10 
stamps free to U. S. approval appUcants. 
Metropolitan Stamps, 198-C Broadway, 
New Ifork. . 

FREE! Leeward Is.. Cayman Is.. Turks 
and Caicos plus 60 different mint Geo. VI 
coronation poster stamps, to approval 
service applicants sending 3c postage. 
Tatham Stamnco. Springfleld-30. Mass. 
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A $2,000 Stamp plus 50 different. 3c 
with approvals. Knopp, Box 1381. Bristol. 
Conn. 

FREE! The Stamp Finder! Send today 
for the big new edition, fully Illustrated, 
enabling you instantly to identify all dif- 
ficult stamps! Also fine packet strange, 
fascinating stamps from Bosnia-Herzego- 
vina, Monaco, Patiala, Cyprus, etc., in- 
cluding maps, ships, animals and strange 
scenes. All free to approval applicants 
inclosing 3c postage. Garcelon Stamp 
Company. Box 900. Ca lais. Maine. 

SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued, and 33 U. S. 
Including commeraoratives. airmail, rev- 
enues, etc. Catalogs 75c — To approval ap- 
plicants for 5c. Curhan Stamp Company. 
Gloucester. Mass. 

500 UNITED SUtes for 10c! 500 U. S. A. 
• — absolutely unpicked and unsorted — Just 
as received from church missions. Many 
varieties, including commemoratives. air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval appli- 
cants! Money back if not delighted. Swan 
Stamp Co.. Dept. 69B. Dunkirk. N. Y. 

FREE! Complete "United States" stamp 
<;atalog with 1.000 illustrations! Send 3c 
for postage. Harris & Co., 137 Transit 
Building. Boston, Mass. 

VICTORY Packet free— Includes stamps 
from Tanganyika. British Cayman Islands, 
animal, scarce babyhead. coronation, early 
Victorian, airmail, map stamps, with big 
catalogue — all free. Send Sc for postage. 
Gray Stamp Company, Dept. PM. Toronto, 
Canada. 

MEXICO Census commemorative set 
free with approvals. Pladon Stamps. 
17n-M Idaho. Toledo. Ohio. 

WHOLESALE Supplements to dealers 
for 10c postage. Hundreds of bargains. 
Grossman Stamps, 102 West 42nd. New 
York. 

UNITED States approvals complete cov- 
erage, fine quality, attractive prices. Sem- 
inole Stamps, Box 436, Coconut Grove, 
Florida. 



COINS, TOKENS, CURRENCY 



FIVE Foreign bills, 25c; twenty-five dif- 
ferent. SI. 0 0. Beffel. Box 37. Ottawa. 111. 

WANTED: The following large cents, 
uncirculated. 1795-96-97-98-1800-01-04-22- 
23-29. Lotus Sullivan, Salem, Indiana. 

THREE Coins and lists 10c. Oddehon, 
Box 44. Overlan d , St. L o uis. Mo. 

GET Profit and pleasure in collecting 
Old coins. Send 10c for 56-page illustrated 
coin catalog. You'll be delighted with it. 
Send for it now. B. Max Mehl. 370 Mehl 
Bldg., Port Worth, Texas. Largest rare 
coin establishment in U. S. Established 
43 year s. 

33 DIFFERENT Foreign coins one dol- 
lar, 100 three dollars. Dixie. 101 Lexing- 
ton. New York City. ^ 

OLD Money wanted. Will pay $100.00 
for 1894 dime. S. mint. $50.00 for 1913 Lib- 
erty head nickel (not buffalo). Big premi- 
ums paid for all rare coins. Send 4c for 
large coin folder. May mean much profit 
to you. Numismatic Co.. Dept. 20. Port 
Worth. Tex as. 

CENTS 100 Years old 25c. Indians 10 
different 25c, 10 different Lincolns S mint 
25c. new 1943S cent and nickel 15c. 1921S 
dollar $1.50. Large illustrated coin book 
50c. Coin Shop. Box 77. Alameda. Calif. 

144 MILLION Dollars prewar value for 
♦1.00 — consisting of 22 different foreign 

?iaper money from Russia. Poland. Aus- 
ria. Hungary, etc. All-Nation, 157M West 
Lake. Chicago 1. 111. 

FOR More profit and pleasure in coin 
collecting. We have the rare and inter- 
esting coins you need. Outstanding values 
guaranteed. Send 15c now for new price 
catalogue of all U. S. coins. American 
Rare Coin Co., Dept. 7, Transportation 
Bldg.. Chicago. 

50,000 COINS, Medals, confederate bills, 
lasts free. Nagy, 8-P South 18th. Phila- 
delphia. Penna. 

COINS Of the world. List free. Harry 
Elsholz, Box 9014 Bloomfield, Pittsburgh. 

Penna. 



COIN Collectors. Albums for pennies, 
nickels, dimes .quarters, halves; 25c each. 
Free price list. Ben's Coin Company. 72 
West Washington, Chicago. 

25 DIFFERENT Indian cents $1.10. 
Large fall catalogue 8c. Bebce Coin Com- 
pany. 1180 East 63rd. Chic ago. 

COMPLETE Catalogue of all U. S. coins 
lie to $1.00. 75 illustrations. 3500 quota- 
tions. Price 10c. James Randall, 341 
South Dearborn. Chicago. 
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COMMEMORATIVE s-a — f exas. Ken- 
tucky. York. Elgin. Cleveland. $1.50 ea. 
Illustrated catalogue 10c. Norman Shultz, 
Salt Lake City, Uta h. 

FREE! Foreign coin, banknote and coin 
collectors illustrated catalog to approval 
service applicants. Send 3c postage. Tat- 
ham Coinco, Springfield-125, Mass. 

1 MAY Have jusi the scarce U. S. coins 
you want. Send me list. "Meet me by 
mail." William H. Kenworthy. WaterviUe. 
Maine. 

10 INDIAN Head cents, different dates, 
also pricelists, 35c. Scbultz, 1053 Rich- 
wood. Cincinnati, Ohio. 



HOBBIES AND COLLECTIONS 



24 BEAUTIFUL Inch size ore specimens 
postpaid $1.00. Arizona Mineral Specimen 
Co.. Cherry. Arizona . 

250 DIFFERENT Match covers 50 cents, 
undesirable striking surface removed. 500 
different $1.00. Bruce Lehr. Somerton. 
Philadelphia. Penna. 

GENUINE Arizona ruby and desert sap- 
phire, send quarter for both. Mineral 
Specimens Company. Box 2651. Phoenix, 
Arizona. 

WANTED: Old cigarette cards. Write 
Charles Bray, East Bangor. Penna. 

UNUSED Match book covers. 100 all 
different $1.00. 35 Royal Plash covers 
$1.00. Free list. Charles Edelman, 1311C 
East 8 4. Cleveland 3. Ohio. 

MINERALS — ^Ten pretty specimens 25c. 
BJork. 143 4 ',2 Larimer. Denver. Colo. 

"MONEY And fun collecting firearms," 
by Frank Pierce. Mimeographed copies 
50c. Derry hole House. Natic k. M ass. 

MAKE Money with hobbies! Many new. 
tested, successful plans. Lee "Hobbies," 
2231-P McKinley. Berkeley 3, Calif. 

100 UNUSED Book match covers $1.00. 
G. Curti s. 62 H i gh. Oshko s h. Wis. 

HOBBY Collector. Matchbook album 
$1.25. Weather forecaster, guaranteed 
50c. Coburn, 163 West 171 St.. New York 
City. 

PLUME Agate slabs, $1.25 up. Bishops 
Agate Shop. North Bonneville. Wash. 

WORLD'S Greatest bridges span San 
Francisco Bay! Twenty view folder 20c. 
Rayco, Moss Beach, California. 

FOREIGN Emblem-s — Sample, price list, 
send 15c. Hobbyguild, 35-B West 32nd, 
New York. 

NEW — 15 Different match covers 10c. 
Box 202. Rochester 1. N. Y. 

BEAUTIFUL Stones removed from rings, 
etc. 100 assorted $2.00. Lowe's, Box 311, 
St. Louis. Mo. 



CAMERAS AND PHOTO SUPPLIES 



WE Pay top prices for used cameras and 
photographic equipment. Turn your idle 
camera, enlarger. printer, lenses, develop- 
ing equipment, etc.. into cash. Just send 
us a list of what you have. State make, 
model, age. condition. We will write you 
at once, telling you what we'll pay. Pre- 
pare your list today. Send to Central 
Camera Co., (Photographic Headquarters 
since 1899). 230 S. Wabash Ave., Dept. 
L16Z, Ch icago . Xllinois. 

WE Pay peak prices for cameras, lenses, 
movie cameras, movie projectors, movie 
lenses, binoculars. Sell your photographic 
equipment now! Write giving full partic- 
ulars and condition or send in via railway 
express collect for free estimate or CO D. 
with privilege of inspection. Aremac 
Camera Co.. Dept. M, 1 East 43rd St., 
New York 17. N. Y. 

MAKE Money in photography. Learn 
quickly at home. Easy plan. Previous ex- 
perience unnecessary. Common school ed- 
ucation sufficient. Booklet and require- 
ments free. American School of Photog- 
rap hy. 1315 Michi gan. Dept. 3431. Ch icago. 

OIL Coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 344B. Chi- 
cago; 

BASS Says: War time proves Bass 
leadership. Amazing selection of finest 
Still cameras— Leica, Contax. Korelle re- 
flex. Argus, new and used still available. 
Write for quotations. Satisfaction guar- 
anteed or your money refunded. Ba.ss buys 
'em, sells *em, trades 'em. Bass Camera 
Company, Dept. AG, 179 W. Madison St., 
Chicago. Illinois. 

CASH! Spot cash for cameras, lenses, 
binoculars, movie or still, sound projec- 
tors. Send full description by mall, or 
wire for prompt cash offer. Over 30 years 
of dependability insures honorable deal- 
ings. Bass Camera Company, 179 West 

Madison Street, Chicago, Illinois. 



HAVE You a camera.' Send ten cenis 
for recent number of our big magazine, 
showing how to make better pictures and 
earn money. American Photography. 116 

Camera House. Boston. Mass. 



PHOTO FINISHING 



BIGGEST $1.00 Value in 35 mm. finish- 
ing today. 36 exposure fine grain 3V4x4',i 
enlargements; deckled, embossed margin 
and date. Eighteen exposures 75c; six- 
teen exposure splits 55c. Free mailers. 8 
exposure rolls in beautiful deckled con- 
tact finish with embossed wide margin. 
25c. Mailbag Film Service, Box 5440A. 
Chicago 80. 

REPRINTS 2c Each (fifty or more), less 
than fifty 2'2C each. Rolls developed and 
printed 25c. Finest workmanship; fast 
service. Mercury, A-109 North Dearborn. 
Chicago 2. 

ROLL Developed, photo album. 2 en- 
largements, 8 prints 25c. Geppert Stu- 
dios. Dept. 1-2. Des Moines, Iowa. 

16 BEAUTIFUL Oversize deckledged 
prints and two enlargements with first 
order 25c. Owlphoto Ml. Weatberford. 
Oklahoma. 

ROLL Developed and 8 beautiful en- 
largements 2 to 6 times larger — deckled edge 
— high gloss. Any 8 exposure roll 25c coin. 
Reprint enlargements 3c each. Alden 
Photos. 94-3 A st or S ta tion. Boston. Mass. 

FILMS Scientifically developed plus 8 
beautiful 4x6 enlargements, 30c complete. 
Photo-Service, 107 Dewey St.. Newark. 
N. J. 

FOR Fast developing service write for 
safety film mailer. Three 5x7 from photo 
$1.00. Reloaded 35mm. 36 exposure $1.00. 
Abbey Studios. St. L ouis 3. Mo. 

36 BIG Sparkhng enlargements 3>2x5 
from 35mm. fine grain developed $1.25. 
18 e xposures 75c. Photos hop. Linton. Ind. 

PHOTOSTAMPS $1.00 Hundred. Spe- 
cialist. 82-29 60th Road. Elmhurst. N. Y. 

YOUR Favorite kodak pictures enlarged, 
size 5x7. 10c; three for quarter, coin. Send 
best negatives (film) today. Address Gep- 
p ert S t udios. Dept. A-2. Des Mo ine s. Iowa. 

SERVING The West. 6-8 exposure rolls 
developed and printed 25c. 35mm. fine 
grain developed and enlarged to 3V4X4'2 
inches, 18 exposure 65c; 36 exposure $1.00. 
Write for complete price list and mailing 
bags free. Best Photo Service. Box 5250 
Metropolitan Station. Dept. M, Los An- 
geles. California. 

MAKE Photo stamps. Instructions 50c. 
Alvin. 553 William. Winnipeg. Canada. 

6-8 EXPOSURE Films developed and 
finished 25c. 12-16 exposure 35c. 18-20 ex- 
posure 35mm. films 50c. 36 exposure $1.00. 
Reprints 2c. 100 reprints $1.85. Send for 
beautiful free 5x7 enlargement and mail- 
ing bag. Photo Service, Box 5450. Metro- 
politan Station, Los Angeles. Calif. 

6-8 EXPOSURE Rolls developed and en- 
larged mammoth size 30c. Reprints 3c. 
Thrifty P hotos. Box 4 6. South Ga te^jCallf. 

16 SPARKLING Lifetone prints, 2 beau- 
tiful Hollywood enlargements, free Leath- 
ertone frame and photo wallet only 25c. 
Free photo album with first order. Life- 
tone Studios, Dept. A-1239, Des Moines. 
Iowa. 

XMAS Cards from own negatives 65c 
do::en. Send negative for sample. Films 
developed and 16 prints or 8 prints and 2 
enlargements 25c. Crystal Photo Service, 
Box L. Crysta l L ake, 1 11. 

FREE Photo Christmas card! Send neg- 
ative today for free card, amazing bargain 
offers. Mosher Studios, Vineyard Haven, 
Mass. 

COLOR — It's easy to color photographs 
with transparent oils. For pleasure or 
profit. Book gives full instructions. Price 
$1.00. Currie, 45A Cherry St., Quincy, 
Mass. 

EMBOSSED Christmas cards including 
envelopes from your own negative. 25 for 
$1.25. 12 for 75c. Samples — 4 for 25c from 
one negative. Film Capital Service. 840 
Dewey Ave.. Rochester, New York. 

INTRODUCTORY Offer— Six Vlarge- 
ments from your favorite negative. 25c. 
Skyland Studios, Box 411, Dept. "EM," 
Asheville. N. C. 

VELOX Deckle reprints 2c. Rolls devel- 
oped, two deckle edged prints each nega- 
tive, 25c. Two 5x7 enlargements 25c. 
Summers Studio, Unionville, Mo. 

8 BEAUTIFUL Enlarged prints (nearly 
postcard size) or 16 regular prints 25c. 
35mm. rolls enlarged 3V4x4',i. $1.00. Bur- 
ton Studios. 55-M. Roscoe, New York. 

EVERY Picture an enlargement! 8 
sparkling deckle-edge enlargements and 
roll developed 25c coin: 116 size or small- 
er; enlarge reprints 3c. Enlarge Photo, 

Box 791D, Boston, Mass. 



OIL Coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School. 1313 Michigan, Dept. 343B. Chi- 
cago; . 

IMMEDIATE Service! Pictures returned 
same day order received. Smashing low 
pre-war prices! Sixteen guaranteed deck- 
led-edge Velox prints from roll. 25c. Or 
one colored or two plain enlargements free 
with 8 deckled-edge prints, 25c. 16 re- 
prints from negatives 25c. Candid rolls 
developed. Magic-Eye timed, vaporated, 
and enlarged to 3x4 on deckled-edge Velox 
paper — 36 exp. 35mm. $1.00; 18 exp. 60c; 
16 exp. No. 127. 50c; 8 exp. Bantam. 25c. 
Reprints. 3x4. 3c each. We have new. per- 
fect 35mm. film! Low prices. Free mail- 
ers, details on request. American Studios, 
Dept. 606. L a Crosse. Wis. 

BEAUTIFUL 4x6 Pictures S'ic each, 
from 116 and 120 negatives. 3V4x4i'2 from 
all other sizes. All work guaranteed. 
Overnight service. Roll developed and 8 
pictures 30c. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5x7 — 30c. 8x10 — 50c. 
Copies made from any picture 75c. Pacific 
Photo Service, Box 666. San Francisco. 
Calif. . 

THREE Prints each good negative. 6 to 
8 expo-sure rolls. 30c. 12, 16. 18 exposure 
rolls. 50c. Reprints. 3c. Fred D. East- 
man. Bode. Iowa. 

8x10 SILK Finish enlargement— 25c. 
Send neKative. Irving Studio. 4006A Ir- 
ying Park. Chicago. 

PHOTOGRAPHY For pleasure and prof- 
It. Prepare at home. Common school ed- 
ucation sufficient. Write for information 
and requirements. American School of 
Photography, 1315 Michigan, Dept. 3452. 
Chicago. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



MOGULL'S Is on a buying spree and 

flays top cash for photographic. Cinematic 
tems. Cameras, projectors, public ad- 
dress systems, enlargers. splicers, lenses, 
accessories, film. etc. Complete and par- 
tial units considered! Liberal appraisals. 
Immediate cash! Bring or write franlily, 
describing items in full detail. MoguU's, 
64 West 48th St., New York 19. N. Y. 

I BUY, Sell, rent, swap s.o.f., 8 and 
16mm., silent. Bargain list monthly. 
Wanted one dozen sound projectors. Har- 
yey R. Iris. Box 539. Brockton 65. Mass. 

GUARANTEED Fresh 8mm. film! Six 
spools Univex $2.60! Three spools double 
8mm. $3.45! All dalite loading. Will ship 
c.o.d. Catalog available. Eso-S, 3945 Cen- 

tral, Kansas City 2. M issouri. 

SIXTEEN Beautiful glamour girl sub- 
jects. Our latest. "Lorelei" — 8mm. 50 ft., 
$2.00; 16mm. 100 ft., $4.00. Lists, sample, 

dime. Jenkins. 392-F, Elmira. N. Y. 

8MM. 16MM. Films exchanged. Free 
samples with list 3c. B-49, 2209 Main 

Street. Bridgeport. Conn. 

8MM.-16MM. Silent-sound; all latest 
subjects. Films rented everywhere. Free 
catalogue (sample film 10c). Garden 

Film. 317 W est 50th. New York. 

MOVIES: Comedy, glamor. 8mm. -16mm. 
Lists free, with glamor sample, ten cents. 
Keel e y. 42-M. Wes t Ma rket. Corning. N. Y. 

35MM. Sound features! Shorts! Tech- 
nicolor samples 10c. Demsey. 1613 Stew- 

. art, Y oungsto wn. Ohio. 

8MM.-16MM. Films. Free catalogue 
(sample film 10c). Parkway Exchange, 
961 Eastern Parkway, Brooklyn, New 
York. 



8MM.-16MM. Sound, silent films for 
sale. Rental Services, Box 412, Oakvllle, 
Connecticut. 



FREE Movie film catalog: sample 10c. 
Goodw ill Compan y. Ja ckso n. Tennessee. 

WORLD War No. 1 300 ft. 8mm. $6,50. 
Cope. 3720 South Figueroa. Los Angeles 7, 
CaHf. 

MOVIE Projectors. Bought and sold. 
United. 2309 Lawrence. Toledo. Ohio. 

8-16 MM. Film-subjects — Black and 
white and color; sound or silent. Largest 
selection ever compiled; 75c to $100. Write 
for new, deluxe 1943 catalog — profusely 
illustrated! 25c (coin) refunded first pur- 
Chase. Hollywood Movie Supply, Holly- 
wood. Calif. 

PIN-UP Girls. Picture craze sweeping 
nation. 26 beautiful samples and whole- 
sale prices $1.00. Kant, 323 Third, Pitts- 
burgh 22^_Penna;_ 

"UNCONDITIONAL Surrender of Italy" 
comics, westerns, dramas, 8 and 16mm. 
3c stamp. Excel Home Movies, 634 Acklln 
Toledo 10, Ohio. 



MOVIE Film processing: Write for in- 
formation and sample. Cory Film Serv- 
ice. R. 6. Kalamazoo 86. Mich . 

"PIN-UPS." Glorious girls— Postcard 
size. Samples 25c. Big bargain assort- 
ment^ 1.0^^ Clover Novelty. Hollis_7. N. Y. 

PANCHROMATIC Film ' 16mm. Weston 
24 or 64 — double 88 $3.95. 100 ft. Fromader 
Genera Co., Davenport. la. 

$1 BRINGS "Surprise" assortment 8mm. 
colorful titles! Guaranteed. LeMoine 
Films. Nev ada , M issouri. 

8MM,. 16MM, Rentals, silent 40c per 
reel; sound features $4,95. Free lists. 
National Cinema. 71 Dey St.. New York. 

SEND Stamp for 16mm.. 8mm. cata- 
logue. Sterling's. 679 Northampton. 
Easton. Pen nsylvania. 

"THE World's Greatest Passion Play." 
8mm. 16mm. and 35mm. Specify silent or 
sound. Rent or purchase, include stamp. 
Hemenway Film Co., 33-P Melrose St., 
Boston 1 l^MasS; 

MOVIE Film. 100' 16mm. $1.90—25' 
double 8mm. $1,25, developing Included. 
Ambassador, 479-A Quincy Street, Brook- 
lyn. N, Y, 

ALL Makes camera flln\s. 100 it. 16mm. 
$2.00. 8mm. 25 ft. double $1,25. Devel- 
oping free. Also complete movie subjects 
available. Free catalog. Star Safety Film. 
630 - 9th Ave,. New York. 

LEARN Movie projection, management. 
Free catalog. Give age. Theatre Insti- 
tute. Elmira. N, Y. 

BASS Says: Leadership in the cine field 
is apparent in war times. Here ready— 
your choice of 8 mm. and 16 mm. appa- 
ratus. Write for quotations. Your old 
equipment is worth real money in trade 
— describe please. Or we buy for cash and 
pay immediately on receipt. Write to 
headquarters. Bass buys 'em. sells 'em, 
trades 'em. Satisfaction guaranteed or 
your money refunded. Bass Camera Com- 
pany, Dept. A. 179 W. Madison St.. Chi- 
cago, Illinois. 



MUSIC AND MUSICAL INSTKU.MENTS 

LEARN Popular piano! Play hit songs 
In boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study 
folder free. Chrlstensen Studios. 751 Kim- 
ball Hall. Chicago 4. 111. 

PIANISTS. Quickly improve technic, 
sightrcading. accuracy, memorizing, play- 
ing through mental-muscular co-ordina- 
tion. Free booklet. Broadwell Studios, 
Dept. 43-L. Covlna. Calif. 

TONEPOST Perfects artists' violins. 
Dollar information dime. Patmor, Zion, 
Illinois. 

PHONOGRAPH Records, slightly used. 
20 cents each. Chas. Hoodwln Co., 4419 
Broadway. Chic ag o, Illinois. 

LEARN Popular piano! Write Magic 
Key. 111-A Broadway. Glendale. Calif. 

WANT Your song published? Best offer 
made. Details free. H. E. Brown, 313 
East Sixth. Marion, Ind. 

POEMS Wanted for musical setting. 
Send poem for immediate consideration. 
Five Star Music Masters, 630 Beacon 
Building. Boston. 

SONG Poems wanted. Write for free 
booklet. Instructions. Song Service. 331-C 
West 46th. New York. 

SONGWRITERS! Send your poems for 
our offer and free "Rhyming Dictionary." 
Phonograph records made. Vanderbilt 
Music Studios. Box 112, Dept. 2-M, Coney 
Island. N. Y. 

MUSIC Arranged. Songs, orchestra- 
tions, band. Write: Frank Wlldt, Lancas- 
ter. Pen nsylvania. 

CLARINETS, Brand new silver plated 
Boehm system in crush plush case with 
all equipment $44.00. Rudolph's, Atchison, 
Kansas. 

BAND Instruments, bargains. J. W. 
Sistek. 12912 Broadway. Cleveland. Ohio. 

POPULAR Piano in 12 lessons. Kelly 
School, 1781 Oak Street, San Francisco, 
Calif. 

SONGWRITERS! Amazing, outstanding 
proposition. Hibbeler, C5. 2157 N. Avers, 
Chic ago. 

GOOD Music composed to good words. 
Music printing. Reginald Belcher. Chat- 
ham. N ew Jersey. Established 1910^ 

SONG Poems wanted. Free examination. 
McNeil. Master of Music, 510-PM South 
Alexandria, L o s An geles. Calif. 

ACCORDIONS: New and used, bought, 
sold and repaired at wholesale prices. 
Cash and terms. New 90 page accordion 
method $2.20. Del Principe, 307 So. Wa- 
bash. Chicago. 

OUTSTANDING Songwritlng service. 
Roscoe Barnhart, 1320 48th, Des Moines, 
Iowa. 



BEFORE Sending your poem to be set 
to music "!inow your composer." Free 
booklet. Al. Moquin, 2110 Beachwood Dr., 
Hollywood 28. C alif. 

SONGWRITERS — Free book, send 
poems. Variety. Dept. 2. Sa lem. Indiana. 

WANTED! Lyrics, melodies for songs. 
We arrange, publish, sell. Superior Song 
Studios. Passaic. N. J. 

SONGWRITERS — Send poem for imme- 
diate examination and free rhyming dic- 
tionary. Richard Brothers, 24 Woods 
Building. Chicago, 

SONG Poems wanted: Write for free 
instructive booklet, outlining opportuni- 
ties. United Music Corporation. Dept. 14, 
Salem. Indiana, 

SONGWRITERS. Write for free booklet, 
profit sharing plan. Allied Music, 204 
East Fourth. Cincinnati. Ohio. 

WRITE 6ongs. Big money aua reputa- 
tion. Write for information. J, Gordon 
Pub. Co.. 201 N. Hoyne. Ave.. Cliicago. 

RADIOS. SUPPLIES. INSTRUCTION 



CRYSTAL Radio experimenters. Write 
Hulet. 29 East 39th St.. New York. 

PREPARE Yourself now for a well pay- 
ing radio position after the war. Obtain 
your FCC commercial radiotelephone and 
telegraph licenses through our home study 
courses, written for the man who has 
forgotten higher mathematics. An easily 
read, easily understood course. Moderate 
tuition fee. Write for particulars. Amer- 
ican Radio Institute. 44 East 23rd Street, 
New York. N. Y, 

RADIO Service men and experimenters 
send for our giant radio catalogue. Save 
dollars. United Radio Co. (lOOOM). New- 
ark, N. J. 



CHEMISTRY 



288 PAGE Apparatus catalog sent for 
50c. Chemical catalog. lOM items. 50c. 
Laboratory Materials. 7321 Vincennes, 
Chicag o, . 

FREE Catalog: Chemistry, mineralogy, 
biology, optics. Special book sale: "How 
to Make Chemical Laboratory," Send 
$1.00, Tracey Laboratories. Evanston, IlL 

WINN'S New Idea Home Laboratory 
Chemical Kits and apparatus outfits for 
home experimenting. Send 5c for litera- 
ture and retail supply catalogue. J. H. 
Winn Co., Dept. 512, 124 W. 23rd St,. 
New York. 

HANDBOOK For Chemical experiment- 
ers. Hundreds of experiments. Illustrated, 
50c. Experiment booklet 15c. Chemistry 
catalog 5c. Reading Scientific Company. 
Reading. Penna. 

FREE Chemical catalogue. Enclose 3c 
postage. Greenwood, 398 Broadway, New 
York. 

LABORATORY Supplies at wholesale 
prices: Chemistry, biology, physics. Cata- 
logue. 10c. National Scientific Co.. 2204 
W. North Ave.. Chicago. Established 1908. 

CHEMISTRY Laboratory apparatus and 
chemicals for Industrial, analytical, and 
private experimental laboratories. Com- 
plete chemical laboratory supply service 
for correspondence school students. Send 
3c for free 48-page catalog of chemclals 
and apparatus. Dept. M-43. Biological 
Supply Co.. 1176 Mt. Hope Ave., Roches- 
ter. New York. 

SPECTROSCOPE For quick chemleU 
analysis $2.50. Kutting Sons. CampbeU, 
California. 



FORMULAS. PLANS. ETC. 



"LUMINOUS Paint" shines in dart 
Easily made. 100 other formulas, plans — 
all 25c. Soap-making course (20 formu- 
las) $1.00, Resilvering mirrors, formula 
20c, Ideal Service, 312, Park Ridge, 111. : 

FOOT Powder stops odor and perspira- 
tion. Formula quarter. Gershon, 274 
South Secon d Street, Brooklyn. N. Y. 

10,000 FORMULAS $1.50 Postpaid. Bfg 
list free. Sign. Dept. PM, Farmlngton, 
Missouri, ■ 

MONEY-MAKING Formulas for begld- 
ners, demonstrators, etc. Lists tree. Vlg- 
giano. Chemist, 6556 Ladson, Pittsburg. 
Penna . 

ANY Formula $2.00 or money back. CaS9 
Kowal, Chemist. 1846 CuUerton, Chicago. 

MAKE Fast selling products. No ma- 
chinery. "Chemist Approved Formulas." 
Literature free. Kemlco. IS. Parle Ridse. 
Illinois. 



26 SINGLE Ingredient formulas only 
25c. William Scherrer. Coshocton. Ohio. 



LATEST Formula lists, free. Warren 
White. 1300 Commerce. Dallas (1). Texas. 



DECEMBER, 1943 41A 



HEAT! No fuel worries. Costs less than 
15c a day. New burner fits all coal fur- 
naces. Build for $10 from our blueprints. 
$4 brings detailed instructions. Money 
back trial. Green B Co., Box 606, Mount 
Kisco. N. Y. 

FORMULAS, Analysis, free literature. 
Research, 330 Charles, Grand Rapids, 
Mich. 

REAL Manufacturins formulas. Lists 
free. Cummings, Chemist. Gordon Ave., 
Syracuse. N. Y. 

FORMULAS — Latest, best. Analysis. 
Literature free. Belfort, Engineering 
Building. Chicago. 

AUTHENTIC Formulary 924 pages (il- 
lustrated). 10,000 money making formu- 
las, recipes, instructions, substitutes. 
(2.00 postpaid or C.O.D. (foreign $2.35). 
Catalog. Adams Brown Company, Chest- 

nut Hill. Mas s achu setts. 

. 700 SECRETS, Formulas and recipes. 
$1.00. Calvin L. Perkins. Mathiston, Miss. 

BUSINESS OPPORTtNITIES 



PLASTIC Engineering pays big. Home 
study course. Low cost. Easy terms. Free 
booklet. Ohio Institute of Technology, 
Box 123. Greenville. Ohio. 

HUSTLER Wanted! to introduce, sup- 
ply demand for Rawleigh necessities. 
Good routes open nearby. Rawleigh meth- 
ods get business. No selling experience 
needed to start. We supply sales, adver- 
tising literature — all you need. Profits 
should increase every month. Low prices; 
good values: complete service. Rawleigh 
Co.. Dept. L-63-PPM, Free port. 111. 

GROW Dwarfed trees few inches high. 
For yourself or sell. Instructions 15c. 
Charles McGuire, Box 628-G, Seattle-II, 
Wash. 

BRAND New book — 68 pages, 40.000 
words — 300 tested moneymakers, business 
secrets, successful mailorder plans, for- 
mulas, wholesale supply sources — 25c, 
moneyback guarantee. Smith Publications, 
213 Comstock, Syracuse, N. Y^ 

START Home business making statuary, 
plaques, art goods, novelties, souvenirs, 
concrete pottery, garden furniture, artifi- 
cial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
(PM12>. Glencoe. Illinoi s. 

PAINT Signs for profit with aid of let- 
tering patterns. Free literature. Sample 
alphabet lOc. Display Letters Co., Box 
28M. Fort Hamilton Station, Brooklyn 9, 
N. Y. [ 

EXTRAORDINARY Opportunities, lit- 
erature. Big mail, 10c. Lloyde's. 230 
Bankers Investment Bldg., San Francisco, 
California. 

WANTED Partner to pay patent fee on 
valuable invention for half interest. Au- 
tomatic primer for aircraft engine. This 
device will allow automobiles to operate 
on coal oil. It is a very small device, can 
be attached in a few minutes. P.O. Box 
550. Steelton. Penna. 

MECHANICALLY Inclined men — Own 
and operate general appliance repair shop. 
Complete, illustrated course shows you 
how. Welding, refrigeration, motor re- 
pair, how to get business, etc.. ail phases 
covered. Free literature. Christy Supply 
Dept. 135, 2835^N^Central Ave. . Chicago. 

, OPPORTUNITIES In mail selling. Prog- 
ressive Magazine tells how. Sample dime. 

- Velda Gates. Route 1. Paragould. Ark. 

. "GREATEST Non-advertising plan In 
existence." Particulars free. Hoffmann, 

- 2740 Coy. Cincinnati. Ohio. 

GET Into mail selling. Prepare for fu- 
ture. Start sideline business now. Splen- 
did opportunities. Interesting, profitable 
propositions immediately available. Prog- 
ressive Magazine tells how! Free details 
and premium offer. Sheboygan Publishing 

Co.. Sheboygan. Wisconsin. 

FORGET Canvassing! Home business, 
profits immense. Amazing details, 3c. 

■ Servic e (5), Drawer 339. Butte. Monta na. 

RAISE Guinea pigs, we buy them. Free 
booklet. Taylors Guinea Pig Farm, Hape- 
ville. Georgia. 

MOLDMAKING— Plaster Casting. Com- 
plete formulas — fully illustrated. 25c. 
Ideal Service. RM-12. P ark Ridg e. 111. 

FIVE Big mailorder magazines 20c, 
Lewis Company, 828-M Carpenter. Oak 
'Park. 111. 



MOST Profitable, responseful mailorder 
plan. $1.00. Literature, stamp. Crown 
Books. B-1. Charlotte. Mich. 

THOUSANDS Of articles wholesale. 
"Supply Source Directory" lOc. Ideal 
Service. D-12. Park Ridge, 111. 

.42A POPULAR MECHANICS 



SELL Vitamins by mall from your home. 

Send 10c for complete information. We 
show you how to build a profitable busi- 
ness. Cayol Foods, 812 LaSalle. Minne- 
apolls. Minn. 

SELL Late exclusive books of instruction 
by mail. Publishers supply snappy circu- 
lars. Big profits. No bookstore competi- 
tion. Rush name. Financial Education, 
430C Comonwealth Bldg.. Denver, 

HOME Mail business pays well. Plans, 
magazine 10c. Shure, Engineering Bldg., 
Chi cago. 

FOR You! Variety, mail business op- 
portunities. Write! Katz, 4254 N. Kim- 
ball, Chicago. 

RAISE Angora wool rabbits for wool and 
meat. Easy, profitable business. Booklet, 
prices, etc. 10c. Harder Farm, Route 2, 
Salem, Oregon. 

SELL By mail! Learn how. Literature 
stamp. Edward Macdonald, Box 126-A, 
Seattle. Wash. 

MAGIC Races — At cigarette touch six 
horses are off. Fast seller. Big profits. 
6 races and quantity prices, 25c coin. 
Greene, 4216 R ed wood. V enice. Calif. 

START Profitable mail business in spare 
time. Use professional methods. Small 
Investment. Other opportunities. Write, 
Central Enterprises, 601. Simpson, Kansas. 

SELL Books, plans and folios by mall. 
Large descriptive list with complete sell- 
ing plan for one dime, E. Minnlck Co., 
Tim b? rville, Va. 

EDUCATIONAL Director-Branch Man- 
ager for resident trade courses, cities. Up 
to $6,500.00. Send application, references, 
photo. Noble B. Martin, 610 Mead Bldg., 
Portland 4. O re gon. 

INCORPORATE Your business. Dela- 
ware laws. Many advantages, free details. 
Tax Research Bureau, Inc., Delaware 
Trust Bldg.. Wilmington . Delaware. 

MANUFACTURERS. Distribute your 
products In Latin Americas. Write O'Con- 
nor & O'Connor, 706 Maritime Building. 
New Or lea ns. La. 

"CEILING Unlimited" plan. No capital 
required. Complete $1.00. Free literature. 
Spada Enterprises, 227 Front St., Hart- 
ford 5. Conn. 

HOW To get free advertising, to can 
strawberries without cooking, 2 big mail 
order magazines. Ozark farm bargain list. 
Aunt Laura's candy recipes, giant oppor- 
tunity mail. All for dime. Circulars mailed 
dime hundred. Ozark Press, Mountain 
View. Mo. 

GROW Drug plants and grow rich. Box 
423. Kello g g. I daho. 

CAPITAL Seekers interested in raising 
$25,000 or more for a legitimate project 
should write to Amster Leonard, Fox Thea- 
ter Bldg.. Detroit. Mich. 

YOU Too can learn how to make, mold 
and cast real plastics. Send stamped en- 
velope Box 498. Gainesville. Te xas. 

FREE Details, mailing address, 50c 
month. Acme, Box 404, Mount Vernon, 
N. Y. 

START Profitable mailorder business at 
home. Details 10c. Lewis Company, 828-P 
Carpenter. Oak Park. 111. 

MANAGERS: Hire agents. Demonstra- 
tion means a sale! No Junk! Sample, 
proposition, 25c, references. Uko, 732, 
Gainesville. Florida. 

HOME Work plans, adapted to shut-ins. 
Monthly Pixpage magazine. Send dime. 
Publishers. 5000 Train. Cleveland. Ohio. 

FLEXIBLE Molds, imitation marble, 
granite, etc. Complete instructions 25c. 
Dykes. 5110 KlnghiU. St. Joseph. Missouri. 

GOOD News! Start easy, profitable 
spare time business for yourself, from 
home! We show you how with several 
proven money-making plans! Guaranteed! 
Pull particulars free. Kay Company, Box 
124a. Newport News. Virginia. 

STOP Working for others. Own your 
own home business and be independent. 
Write for free literature today. John 
Hama ker, 779 Second Ave.. Sidney. Ohio. 

LIFETIME Business, steady income, re- 
pairing sewing machines. Book instruc- 
tion, $1.00. Connan, 114 8. E. 74. Port- 
land. Ore. 

HOMEWORKERS— $50.00, $75.00, $100.00 
Weekly. Castwood plastic gifts, placques, 
novelties. Material, molds, instructions 
furnished. Sample large scottle, cast 
woodcut, mold model with illustrated 
molding circular, catalogue hundred new 
flexible "molds $1.00 postpaid. Plastic 

Products. 1410 N. Belmont. Chicago. 

LEARN Refrigeration. Open your own 
shop. Be independent after the war. 
Common education suflBcient. Illustrated 
course shows how. Booklet free. Mechan- 
ics School. Dept. PM, 4701 West Pico, Los 
Angeles 6. 



WANTED Information: Magazines and 

papers that take Social Club advertise- 
ments. State rates. Treasure Club. Dept. 
W, 19 High Str e et. Bristol, Connecticut. 

ONE Dollar brings samples of an article 
of merit, grand for agency or mall order 
work. W. J. Harrison, Wilt on, Conn. 

ANTI-FREEZE. Noncorrosive, inexpen- 
sive, manufacture yourself. Send 3c stamp, 
Betke. Bo x 699 . Borgar, Texas. 

250 PRESENT Day opportunities. 75 
pages, 25c. Home Industries, 1318 S. 30 
Ave.. Omaha. Nebr. 

MEN. Finest formula 50c. Waterless 
hand soap and paint cleaner. Worrow 
Chemical Co., 5438 N.W. 3 Ave., Miami. 
Fla. _* 

MAIL Order beginners. Send for valu- 
able information. Saves you dollars. 
W. J . Harrison. Wilton, Conn. 

BIG Money in mailorder. Literature, 
stam p. Cro wn Books. Charlotte^Mjch^_ 

UNHEARD Of opportunity to enter "big 
time" mail order business. June, 101-M 
Beech. Holyoke. Mass. 

SELL Servicemens toilet kits. Highly 

Erofitable. Plan — dime. Lawrie, 4108 43r<L 
ong Island City 4. New York. 

SELL Books by mail. Easy profits. 
Avenue 11. Lytle, Frederi cksburg. Ofaio._ 
AGENTS— To mall our liieraiure. Good 
profits. Home business. Maywood. 1133 
Broadway. New York. 

READ Robert Collier's home mail order 
methods. Get 31 day trial offer. Dowpom. 
1217 Park Row Building. New York. 

SELL Names — Pays big profits. Infor- 
mation free. Morganroth, Box 21(K. 
Bridgeport. Conn. 

PAYING Mall business — Stamp brings 
proof. General Publications. Ossining. 



BEGINNERS Mall order and local busi- 
ness plans and formulas. Five 25c books 
for $1.00 postpaid. Circulars free. Brain's 
Book Shop, 118 Washington Ave., Endicott, 



NEW York branch oflSce. under your 
name, will increase your business no mat- 
ter what your proposition is. Rent — $1.00 
monthly. $7.30 yearly. Co-operative Of- 
fices. 126 Lexington Avenue. New York. 

QUICKEST. Cheapest, shortest way to 
learn the mailorder business. 4,500 word 
folio 25c. Hoffmann, 2740 Coy, Cincin- 
nati 19. Ohio. 

PLASTEX Statuary and novelties— if 
you wish to start in a paying manufactur- 
ing business of your own we can help you 
get started right as we have the experience 
being the largest producers. If you are a 
manufacturer either on small scale or for 
big production we are ready to buy for 
cash any quantity of plaques, statuettes, 
book-ends, murals, novelties in MarbUte 
Plastec or Plastic of any kind, if suitable 
and at the right price. Particulars free 
without obligation. W. R. Cote, 14 WeU- 
wood Ave.. Toronto. Canada. 

START Your own magazine agency at 
home. No capital required. Write for 
particulars and supplies. American Read- 
ers' Service. Hatfie l d. Penna. 

"HOW To Make Simple Molds and Plas- 
ter Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland. Ohio. 

MAIL Order magazines and giant mail 
10c. Kratzer, 143 So. Sedgwick, Wichita, 
Kansas. 



MAKE Money at home in spare time by 
mail, start with as little as $2 or $3. Par- 
ticulars free. Kraft Publications, 112 Mad- 
Ison, Aurora, Missouri. 

300 WAYS To make extra money: Tested 
and guaranteed. 25c coin. Business Mart, 
253-B Plymouth Bldg.. Minneapolis. Minn. 

START A home business In spare time. 
Make extra money. Experience not essen- 
tial. Literature free. H. H. Schultz, 
RFD 2, Box 9-A, Pascagoula, Miss. 

COLOR Cement with chemicals. Make 
artistic cement garden ornaments Holly- 
wood style. Sample 10c. Hollywood Ce- 
mentcraft, 8527 Wonderland, Hollywood, 
46. Calif. 

KARAKUL Sheep are profitable. Write: 
Addis A. Kelley. Maywood. California. 

CHARTERS: Delaware: best, cheapest; 
free forms. Colonial Charter Co., Wil- 

mington. Del. 



MAKE Money at home in spare time 
by mail. Write Gordon Publishers, Box 23, 
Pawtucket, R. I. 

MAIL Order business course shows yotl 
how to make money, spare or fuUtime. 
Teaches professional mail order technique 
— not penny-catching schemes. Free de- 
tails. Nelson Co., 321 South Wabasb, 
Dept. 402, Chicago. 



DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experi- 
ence. Write for free booklet. P. M. Nel- 
son. The Keeley Institute. Dwight. 111. 

5 MOST Read mail order magazines 20c. 
Armand Cartier, 695A North. Plttsfield. 
Mass. 

WEBER Typewriter Mechanics School. 
Simplified homestudy-repairing increas- 
Ing. Canton. Ohio. 

PIiASTEX Industries offers Industrious 
men an opportunity to start a business of 
their own. mannfacturing art goods, nov- 
elties, souvenirs, etc.. in Plastex and mar- 
ble imitation. 5c material makes Si arti- 
cles. Rubber moulds furnished for speed 
production. Small investment brings good 
returns. We are now placing big chain 
store orders with manufacturers. Write 
tor Intcnatlng booklet mailed free. Plas- 
tex Industries. Dept. A, 1085 Washington 
Ave.. New Y ork. 

HOW And where to obtain capital. Fully 
explained, particulars free. Star Service. 
_ Wapakoneta. Ohio. 

127 WAYS To make money, in home or 
office, business of your own. Full partic- 
ulars free. Elite Cio.. 314 Orand St. New 

York. 

LIQUID Marble— Colorful, slazed! Mold, 
brush, spray! Composition floors, rubber- 
lastic molds. Particulars free. Marbleiz- 
Ing Service. Edwardsville. Illinois. 

BRUSH Plating outfits connect to a bat- 
tery. No tanks necessary. Oood payuiB 
business at home plating autoparts. batii- 
room fixtures, bicycles, reflectors, silver- 
ing mirrors. No shop or experience re- 
quired. Outfits furnished. Free booklet. 
Gunmetal Co.. Ave. H. Deca tur. IIL 

LIQUID Marble; snow-white, multi- 
colored. Glazed. Unglazed. Composition 
flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster cast- 
ing. Get into the big money now. Full 
information given free. Write Oompo-Tex, 
Box 786. St. Louis, Mo. 

MONEYMAKmO OPrOBTTOnTIEB 

BIO Paying nntfesslon. make and fit 
udi supports. Xiowest priced instructions. 
Jul Corssen, 3609 Texas Avenue, St. Louis, 
Missou ri . 

HELP Win the war first! Then man, 
raa'U like silvering mirrors, reflectors! 
Making sparkling chipped glass name- 
plates. Outfit prices. Sprinkle, Plater, 

V60. Marion. Indiana. 

PURE Bristol, rebuilt paint brushes, 
like new. 1)4 to 3 indue. 4 for (1.00. m- 
ehidlns Dooclet on deuiing. Prices for 

larger sizes sent. Money baoc guarantee. 
Harlen Brush Cleaning Co., S547 Park 
Ave., New York City. 

BOOKKEBPKRS Bsm money at borne 
posting journal entries. Ellis, Cedar 

Grove, North Carolina. 

SELL Envelopes by mail, wholesale. Big 
profits. Write Omaha Envelope Service, 
Dept. A, 4 7 21 Califo rnia. Omaha 3^Nebr^ 

MAKE Your own Flexible Molds. Stat- 
uary. Art Goods. Novelties. Artificial Mar- 
ble Flooring. Liquid Marble. Literature 
free. Kemico, 12-M. Park Ridge. 111. 

52 PAGE Mailorder magazine, ten Cents. 
Loren Hollenberg. R ose ville. 111. 

PERFUME Instructions furnished. Start 
mail order or local business. Particulars 
free. Dr. Abell, Parkway BIdg., Pasa- 
dena. Ca lif. 

LEARN Mailorder — $1.00 instruction 
manual teache.s practical methods. Par- 
ticu lars. Kir linprint, Pitman. New Jersey. 

PROFITABLE Home-work. Write Wood- 
craft Projects, 1330 lilndsay Street. Oalnes- 

ville. Texas. 

1.000,000 ITEMS At bargain. List free. 
Allied Distributors, 95 Leighton, Red 

Bank. N. J. 

EARN Money evenings, copying and du- 
plicating comic cartoons for advertisers. 
Adservice. Argyle. Wisconsin. 

REAL Cash instead of flimsy promises! 
Rush dime for details Commercial Rwort- 
er Home Mail Order Flan. E. MinniCk Co.. 

Timberville, Va. 

ICE Cream candy — Dollars daily. Home 
manufacturing. Formula lOc. LaPlant, 
Menominee. Michigan. 

MECHANICALLY Inclined men — Own 
and operate general appliance repair shop. 
Complete, illustrated course shows you 
how. Welding, refrigeration, motor re- 
pair, how to get business, etc.. all phases 
covered. Free literature. Christy Supply 
Dept. 1135. 2835 N. Central Ave.. Chicag o. 

"BUILD A Permanent Business" any- 
where with latest, fastest money making 
methods. Details stampt Oofllot Berviee. 
Alhambra. Calif. 



CO-PUBLISH Magazine. Big profit. 
Sample dime. Journal. Ragan, Nebr. 

MONEY Making is easy in a taisoinating 
mail order business of your own. Start 
small, grow big. Send for partlculan.- Ko 
obliRation. A. J. Shutt, P.O. Box 323. 
New Castle. Indiana. 

DIMES! Quarters! Dollars! By mail! 
Latest plans! Your name listed perma- 
nently with over 100 firms — lOc. Novel 
Enterprises. Box 45 7. Reno 2. Nevada. 

GIANT Mails 6c; Mail Sale M:agazine 4c; 
opportunity mail free. Harvey Teeple, 
(PM). Decatur. Ind. 

WINNING $-getting schemes, tips, op- 
portunities, formulas; two copies, 10c. 4Sui 
year. Schemer Magazine, Alliance, Ohio. 

PUBLISH Your own magazine. Hand- 
some 52 page format, well edited, illus- 
trated. Cost low as $1.00 month. Brings 
you prestige, profits. 10c brings sample, 
details. National. Ord, Nebr. 

WHOLESALE Price list books and nov- 
elties free. Torian's, Hampton, Virginia. 

BUILD Bank account, new courage and 
backbone, future success. Postal brings 
marvelous ideas. Shore Sales, 115 Atlan- 
tlc. Matawan, N. J. 

SOLDIER Moulds for toys, illustrated 
catalog 5c . Henry Schiercke. G hent. N. Y. 

KNACK Of making money in any busi- 
ness, job or profession. No selling. Easily 
mastered. We show you how. Imormatlon 
free. Better Sales Co., P.O, Box 35. Sta. 
E. Cincinnati 19. Ohio . 

MAGAZINE — 300 Moneymaking oppor- 
tunities, 25c. Arnold. Box 61. Forked 
River. M. J. 

LEARN Metasdence. ReinarkaUe drug- 
less healing. No maniimlatton. No appa- 
ratus. Unbelierable almplleity and results. 
Inexpensive correspondence course. Write 
Metasdence, De Land. Florida. 

BARN Money at home! Thousands do! 
"Home Worker Magaslne" tells bow. 
Sample, 2Sc. Sizemore. Box 7. 4917 North 
Kostner. Chicago. 

AGENTS WANTED 

EVERYONE With anyone in the service 
wants a personalized honor scroll and serv- 
ice record. Timely, fast sellers, profitable. 
Coiqplete data on request or |3 gets sales 
kit with samples and this amount refund- 
ed upon return of kit or after (30 sales. 
Harry N. Latz Service. 242 West 65th 
Street. New York 19, New York. 

START Your own business on our aqul- 
tal. Always your own boss. Hundreds av- 
erage $3,000 to $5,000 annual sales year 
after year. We supply stocks, equipment 
on credit. 200 home necessities. Selhng 
experience unnecessary to start. Wonder- 
ful opportunity to own pleasant, profit- 
able business backed by world wide indus- 
try. Write RawleUOi Co., Dvt. L-U-PPM, 
Freeport. HI. 

BIG Money taking order.s; shirts, ties. 
.SOX, pants, jacket.?, .swealer.s. .shoes, uni- 
forms, etc. Sales equipment free. Expe- 
rience unnecessary. Nimrod. 4922-AN 
Lincoln. Chicago. 

AGENTS— Coin money— It's new— It's 
hot! Everyone wants radiant plastic 
plaques of loved ones. Commissions ad- 
vanced. We deliver, collect. Condon. Bos 
157, Upper Darby, Penna. 

SELL Champion belts, prices 3c. Leath- 
ercraft. 844 Baltimore. Baltimore 1 , Md. 

GOLD Lacquered window sign letters. 
New styles. Absolutely beautiful. Free 
samples — catalogue. Atlas, 7941 Halsted, 
Chicago. 

MAGAZINE Gift subscriptions this 
Christmas will break all records! Get free 
wholesale price list today. Your oppor- 
tunity to make big money. Write McGregor 
Magwdne Agency. Dept. PM13. Mount 
Morris. HI. ] 

BIG Profit sOUlng our novdties. A-B-C 
Mail Order House, 131 West 43nd. New 

York City. 

MAGIC Shopping bag. Sells like wild. 
Magically turns purse into roomy shopping 
bag. Handy, compact. Samples sent on 
trial. Kristee. 130. Akron, OMft 

AUTO Cleaner. Costs lOc. sells $1.00. 
Make it yoursdf. Free sample. Write 
Formico. 314 Klefaber. B. Dayton . O hio. 

MEDICINE Men! Sell products under 
your private label — Tonics, liniments, 
herbs, tablets, etc. Complete line of pop- 
ular products. Purchase direct. Low 
prices. Rapid Service. Norman N. Bell Sc 
Co., 126 Lexington, Dept. P-12, New York 
City. . 

AMBITIOUS School seniors — Sell dass- 
mates the "tops" in graduation name 
cards. Best commissions. Free cards. 
Agencies going Uke wildfire. Hurry! Craft- 
cards. Box 235-L. Pittsburgh 30, Penna. 



"PIN-UPS." 100 MiUtary patriotic 
items. Jewelry. Samples (1.00. Clovar 

Novelty. HoUis 7, N. Y. 

SCIENTIFIO Manufacturing processes. 
Simplified I Profitable! Trade secrets! 
Profits to 1.500'7r. Lists free. Thermohwks, 

4^Peoria._Ill. 

WHOLESALE Sources. 600.000 articles. 
Free directory. Maywoode. 1133 Broad- 

way. N ew York. 

AGENTS. Big line including food prod- 
ucts. Fast selling premium and bargain 
deals. Low prices. Send card for big out- 
fit offer with gift Ho-Ro-GO. 3737 Dodier, 

St. Louis. Mo. • 

PLAYING Card game. 250' profit. Sam- 
ple game 25c. B ox 842. Denver l. Colo. 

SCHOOL Seniors — Sell America's most 
beautiful, distinctive graduation name 
cards. Positively highest commission. 
Lowest prices. Free sample kit. Prlnt- 
craft, 1423 E. Elm Street. Scranton, Pen na. 

MAGIC Cleaner and laundry soap deal. 
Hotter than a firecracker. Big profits! 
Sample free. Bestco, 5007 Irving Park. 
Chicago. 

PLATING Outfits for autoparts, reflec- 
tors. Connect to a battery. No tuiks 
necessary. Free sample and booklet. Gun- 
metal Co.. Ave. N. Decatur. 111. 

BZCEUUmT Stdeltne for printing sales- 
men. Decalcomanla name plates in small 
quantities. Also, make money applying 
initials on automobiles. Free samples. 
"Ralco," 1483 Washington, Boston (18). 
Mass. 

AGENTS— 300% Profit selllnK gOM leaf 
window letters: stores and offices. Free 
samples. Metallic Letter Co.. 433-8 North 
Clark. Chicago. 

FREE Water and our concentrates, 
makes flavors, lotions, shampoos. 72 prod- 
ucts, labels, bottles furnished. Qualco. 
E-20030 Russell, Detroit. 

ELITE Collection contains 127 plans for 
starting own business; home, office. De- 
scriptive booklet free. Elite Co., 214 
Grand St.. New York. 

AGENTS: Stamping names on pocket- 
key protectors. Sample check with your 
name, address, 25c. Stamping outfits. 
Emblem checks, check-fobs, name plates. 
Bart Ktc Co.. 303 Oegraw St.. Brooklyn. 
N. Y. 

HIGH-GRADE SALESMEN 

SALES Representative wanted for ad- 
vertised line of steady repeat products 
used by ships, manufacturing and power 
plants. Liberal commission. Write expe- 
rience. Brlc'K..seal Refractory Co.. 103( 
Clinton Street, Hoboken, N. J. 

ADVERTISING Book matches. Amer- 
ica's largest manufacturer of union label 
book matches. Fast selling line. Large 
sales producing kit. Sample matclies. 
Complete cut catalog, 17 color combina- 
tions makes selling easy. Commission in 
advance. Superior Match Company, 7530 
Greenwood. Dept. M -12. Chicago. 

BLADES — ^Best quality, factory prices. 
Details free. Ace Blades. Buffalo. N. Y. 

SALESMEN; Have real money making 
opening. Fits into war program. Old 
nrqnessive firm. Dept. Box W», 

Dauas. Texas. 

EPPCATIONAI. AND INSTBPCTIOW 

GOOD Jobs for you in hotel and insti- 
tutional field, wartime housing, food and 
recreation projects. Thousands of men 
and women — all ages — needed for well- 
paid positions that offer color, excitement, 
ever-new and fascinating duties. Already 
built or under construction are over 3 bil- 
lion dollars worth of government social 
and recreational buildings, officers' clubs, 
etc. Record-breaking business in hotels, 
clubs, institutions means even greater op- 
portunities. Lewis school receiving calls 
for managers, hostesses, executive Iftjuse- 
keepers, purchasing agents, stewards, 
housing supervisors, cafeteria directors, 
etc. Previous experience proved unneces- 
sary! No need to leave your job to qualify. 
A good grade school education, plus Lewis 
Training qualifies you, at home, in spare- 
time. Our National Placement Bureau 
helps to place you — and under our amaz- 
ing Certified Job Plan — actually guaran- 
tees you will "make good" when placed. 
Write today for free book! Lewis Hot^ 
Training School. Room BZ-368. Washlxyt- 
ton 7. D. C. (First and only sdlOOl oC Hi 
kind — Now in its 28th year.) 

MAKE Dp to (35-(35 week as a trained 
practical nursel Learn qulddy at borne; 
Boaklet free; Chicago Soiool of Nntrinf; 
Dept. M-11. Chicago. 
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Copyrighted material 



"HOW To Break and Train Horses" — 
A book every farmer and horseman should 
have. It is free; no obligation. Simply 
address Beery School of Horsemanship, 
Dept. 11012. Plea san t Hill. Ohio. 

LEARN Shoe rebuilding. Practical. Low 
tuition. Investigate. Gusias Trade School, 
3803 Lake St., Chicago. , 

MATHEMATICAL Short-cuts. Forty les- 
son course $1.00. Easily mastered. Slide 
rule free. Vocational Institute. Box 434, 
Dul uth. Minnesota. 

SHORTHAND In ten lessons. Sample. 
Kee-Way System, Dept. 444P, Syracuse 1, 
N. Y. 

PROFITS Without merchandise! 10.000 
word course $2.00 postpaid. Challenge As- 
sociation, A-11. Cincinnati^ 

WELDING — Electric arc. Learn profit- 
able trade quickly through actual prac- 
tice. Individual welder instruction at 
bare cost of materials. Full particulars 
free. Valuable welding lessons book 50c. 
Hobart Welding School. Box M-1232. 
Troy , Ohio. . 

PLASTIC Engineering pays big. Home 
study course. Low cost. Easy terms. Free 
booklet. Ohio Institute of Technology, 
Box 123, Green ville . Ohio. . 

EXCEPTIONAL Opportunity. Operate 
a collection agency-credit bureau. Quick- 
ly learned. Many make $5,000 yearly, up. 
Write Cole Asso ciates, Sy racuse. N. Y. 

FINGERPRINT, Detective instructions. 
Particulars free. Mashak. 4127-A West- 
minster. St. Louis. Missouri. 

DETECTIVE Training. Phillips Secret 
Servic e . 1917-B N. Kenneth. Chica g o. 111. 

BECOME A Doctor of Psychology 
(Ps. D.) Teach secret of contentment, 
happiness. Solve mental worries. Free 
book. College of Universal Truth. 5651-B 
North Ashla nd. Chica go. 

INSTRUCTIVE Correction, rewriting, 
publicity, prose, verse. Literary Service, 
25 W. 3rd Street. New Y ork 12. 

SIGHT-Tralnlng technique improved. 
Everybody gets results now. Ask for free 
chart and instructions. Write Dept. 2M. 
.4057 Budlo ng Ave., Lo s Angel es 37, Calif. 

WRITERS — If you want to be more suc- 
cessful, send for "Writing For Profit," 
and learn how. It's free. Writer's Cor- 
respondence Club. 30 W. Washington, Chl- 
cago. Illinois. 

REFRIGERATION Service course. 24 
Illustrated manuals. Booklet free. Me- 
chanics School. 4703 West Pico. Los An- 
geles 6. 

PREPARE Now for the avalanche of 
^America's post-war billions in business 
enterprises. Get set to secure your share. 
Study financial understanding. Study 
money. Particulars free. Educational 
Books, 237 N. Rutan, Wichita. Kansas. 

SHORTHAND— World's first scientific 
analysis. Marvelous educator. Basic guide 
$1. Light System, Hyde-Park Bank Bldg., 
Chicago IS. 

CODE Language. Conversation Immedi- 
ately. Invaluable. Instruction booklet 
25c. Zendu, B urba nk. C alifornia. 

LEARN Blacksmith tempering and hold- 
ing colors. Copyright booklet postpaid SOc. 
Smith, P .O. Box 202. East Lansing. Mich. 

LEARN Basic facts "Why Your Feet 
.Hurt." Be sensible! Discard useless rem- 
edies! Information. Dulco, 324 Pitt. 
Pittsburgh 21, Penna. 

DON'T Talk so much — Write something. 
Build your monument. We publish. Also 
teach composition with ingenious short- 
hand. Basic guide $1. Light Publishing 
Company, Hyde-Park Bank Bldg., Chl- 
cago 15. 

WRITE Short stories at home for pleas- 
ure and profit. Fame, riches and happi- 
ness of achievement are rewards to be 
realized by students who acquire tested 
technique. Get free booklet from home 
study school with 50 years experience. 
Write today! Blackstone-Sprague. Dept. 
111. 3 07 North M ichigan. Chic ago 1. 

MATHEMAnCS, Arithmetic, algebra, 
geometry, trigonometry. Mondell, 230 
West 41st. New York. 

WRITE Servicemen; others. Learn 
through booklet. "Dynamic Letters." 25c. 
Hall Publishing. Oak, Dalton. Mass. 

WAR Workers and students. For ad- 
vancement and better pay you must know 
mathematics and blueprint reading. Per- 
sonal instruction by mail at low cost. 
■ Write Lyle, Box 1240. Sarasota. Florida. 

LE!ARN To sing beautifully through 
modern voice culture. Literature free. 
.Ferris, 317A So, Hartford, Bremerton, 
Wash. 
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EARN Certified Grapho-Analyst degree 
analyzing handwriting. Students report 
earnings up to $1.00 an hour sparetime. 
$75.00 weekly full time. Graduates in em- 
ployment, credit agencies, police depart- 
ments, courts, business and in private 
practice as personal problem and vocation- 
al advisors. Fully Illustrated Grapho- 
Analyst and 3000 word Illustrated lesson 
free. In stitute, Box 1150. Joplin, Mo. 

BEAU'TIFUL Penmanship — Interesting 
spare-time course. Hotell School, 33 Mo- 
hican, D obbs-Ferry, New York. 

USED Educational books on all subjects 
sold, rented, also bought and exchanged. 
Moneyback guarantee. Write today for 
free catalog and details. Lee Mountain. 
Pisga h. Alab ama. 

NEW Writers wanted to re-write ideas 
in papers, magazines, books. Splendid 
opportunity to "break Into" profitable 
writing field. Rush postcard for free de- 
tails. Comfort Writer's Service. 210-P 
South Seventh (2 ). St. Louis. Mo. 

MEDICAL Laboratory technicians in 

?reat demand. We train you in your spare 
ime. in your own home. You can prac- 
tice while studying. Write for free cata- 
logue. Imperial Technical Institute, Box 
973-E, A ustin, Texas. 

SECRET Investigation. Experience un- 
necessary. Detective particulars free. 
George Wagner, M-125 West 86th, New 
York. 

GOOD "Used" educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete de- 
tails and 84-page illustrated bargain cat- 
alog free. Write Nelson Company, 321 
Sout h Wabash. Dept. 208. Chic ago. 

DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experi- 
ence. Write for free booklet. P. M. Nel- 
son. The Keeley Institute, Dwight, 111, 

LOCKSMITH Course. Lock picking, 
key fitting, etc. $1.00 prepaid. Lock- 
smith. Canadian. Texas. 

RADIO Engineering, broadcasting, serv- 
icing electronics, aviation, marine and 
police radio taught thoroughly. All ex- 
penses low. Co-educational. Catalog free. 
Dodg e Insti t ute, Dept. R, Valparaiso. Ind. 

HOME Study course, drugless therapy. 
Free literature. Inst, of Drugless Ther- 
apy. Tama. Iowa. 



PLAYS, STORIES, MANUSCRIPTS 



3 STORY Plots 50 cents. Plot Builders. 
321 E. Laurel St., Port Collins. Colorado. 



CARTOONING. COMMERCIAL ART, 
SHOWCAKD WRITING, SIGN FAINTING 

CARTOONING. Learn quickly at home. 
New, easy method. Originate comic char- 
acters instantly. Prepared by successful 
cartoonist. Complete course $2.85. Details 
free. National Artists. P.O. Box 4248-A, 
Dallas, Texas. 

TRY Professional black ink. Supreme 
for lettering, fine drawing. Desk bottle. 
SOc. Meub, 1944 Lomavista. Pasadena 4, 
Calif. 

BEST Complete cartoon course with 
artists kit^$2.00. Membership Cartoon- 
ists Association free. Cartoon Publishers, 
West Springfie l d. Mass. 

CARTOONING Course:— 30 illustrated 
lessons, over 500 sketches. $1.00 postpaid. 
Montes Stud io. Box 892. Pasadena. Calif. 

CARTOONING: Easy method course — 
36 lessons, 6 books, 816 illustrations, com- 
plete, $2.85. Home Cartooning Instruc- 
tions. 3456 West 116th St., Chicago. 

CHALK Talks, Laugh producing pro- 
gram, $1.00. Catalog 10c. Balda The Car- 
toonist. Oshkosh. Wisconsin. 



ADVERTISING AGENCIES. LETTER 
WRITERS, FOR ADVERTISERS 



GET Cash now from your mall order 
Idea or product. We write money-getting 
copy .place in best pullers selected from 
actual cash producers. Van De Mark. 
Times Star T owe r. Cincinnati. 

MAIL-ORDER Or agent ad reaching 
1.000.000 families throughout United 
States $15.40 inch. Newspaper, magazine, 
mailing-list, rate-book. free. Chicago Ad- 
vertising Agency, 20-PM West Jackson, 
Chicago. 

INCH Display advertisement, 50 maga- 
zines, year $15. Wood's Popular Services, 
Atlantic City. (N. J.) 



FREE — New Advertisers Rate Guide. 44 
pages. Includes everything. Lowest rates. 
E. H. Brown Advertising Agency. Mer- 
chandi.'^e Mart. Chicago. 

ADVERTISE: 24 Words. 149 newspa- 
pers. $6.50. Lists free. Advertising Bu- 
reau, 4515-G Cottage Grove, Chicago. 



ADVERTISING Placed all magazines, 
newspapers U.S.A.. Canada. Lowest rates. 
Free service. 54-page catalog tree. Baker 
Advertising Agency, A-189 W. Madison, 
Chicago. 

FREE — "Amazing New Book" — "Profits 
Prom Classified Advertising." Tells how 
and what to advertise. Be sure to read 
this book before you invest one cent in 
advertising. Remember — it's free! Write 
for your copy now. P. W. Johnson. Classi- 
fied Advertising Manager. 200 East On- 
tario Street, Chicago, Illinois. 



BUSINESS SERVICE 



COURTNEY'S MaU Service, Box 828. 
Gary, Indiana. Receives, reforwards busi- 
ness, personal mail. $2.00 monthly. (Let- 
ters. p o-stcard s mailed 10c. 3 for 25c. ) 

JACKSONVILLE. Pla.. mail address 
$2.00 monthly. Your mail received and 
forwarded daily. Empire Mail Service, 
Box 85, Jacksonville 1, Fla. 

FREE. Key to greater earnings. Acme, 
Box 404. M ount Vernon. N. Y. ^ 

GREAT Fun. Make believe you are in 
New York. 3 cards sent, you write, returiu 
I'll mail. 25c; 7 — 50c. Letters mailed 10c. 
Other cities 15c. Receiving, forwarding 
service. Souvenirs, information 10c. Agents 
propositions 25c. Haller, 436 N. Y. Ave., 
Brookl yn 25. N. Y. 

HOLLY'WOOD. Movieland prestige mail 
address. Business and personal mail re- 
ceived and forwarded daily. Only $2.00 
monthly. Mary Ennis. Box 2967, Holly- 
wood 28. Ca li fornia. . 

LOS Angeles. CaUf.. mail address. Re- 
ceives, reforwards. business and personal 
mail daily. Coastal Service System, 123 
N. San Pedro St. . 

MAIL Service, receiving, forwarding. 
Information gotten, any business trans- 
acted. Mr. White, 22 West 27, Indian- 
apol is. Indiana. 

REPRESENTATION In Washington, 
D. C. Write, Service Bureau, 1401 - 25tli 
St. S.E. 

PHILADELPHIA Mail address. Busi- 
ness, personal. Reforwarded daily. Gra- 
ham System. Real Estate Tru st Bldg. 

WE Collect notes. Accounts everywhere. 
No charge unless collected. May's Collec- 
tion Agency. S o merset. K y. . 

HAWKINS Mail Service. Washington. 
D. C, receives, reforwards. business, per- 
sonal mail. $2.00 monthly. No. 9 Ran- 
dolph Place. 



TYPEWRITERS, DUPLICATORS. 
OFFICE DEVICES 



DUPLICATORS, Dictaphones, folders, 
addressograph. other ofiBce machines. No 
priority. Bought, sold, repaired. P. M. 
Pruitt. 425 N. LaSal le. Chicago. ^ 

DUPLICATORS And supplies. Office 
appliances, etc. Write DixieGraph, King. 
N. Carolin a . . 

"PRINTOMATIC" Self-feeding rotary 
stencil post card printer, complete. $9.50. 
All makes duplicator supplies. Literature 
free. Pittsburgh Typewriter Supply. 336-R 
Fourth Avenue. Pittsburgh 22. Penna. 

RUBBER STAMPS. OFFICE SUPPLIES 

3 LINES 30c; Cushioned, indexed. 35c, 
Signatures $1.50. Stamprite. Wauwatosa, 
Wis. 

KNOB Handle, cushioned. 2 lines 30c, 
3 — 40c. Stamp works. C enterport. N. Y. 

SUPERIOR. Three lines 35c, four SOc, 
service clothing marking outfits $1.35. 
Signatures $1.50. Slocum. 814 Bradley. 
Peoria, Illinois, . 

ONE Line 15c. 2 lines 25c. 3 lines 35c. 
Excello Sales. Dept. B. Box 500. Shreve- 
port. Louisiana. 

PRINTING. MULTIGRAPHING. MIMEO- 
GR.\PHING, GUMMED L.\BELS 



100 S'-jxll BOND Letterheads and 100 
envelopes $1.00 postpaid. Benneville. 907 
West Roosevelt, Phila del phia 40, Penna, 

THOUSAND eV* Envelopes $2.95. Other 
printing . Gooch, 202PM, Hernando, Miss. 

500 LETTERHEADS. Fine SVixll bond, 
500 6=U envelopes, neatly printed. $4.60 
prepaid. Roina. Box 788. Pittsburg. Calif. 

DISTINCTIVE Printing reasonably 
priced. Free samples. Cramer. Box 993. 
Chicago. 

5000 ELEGANT Envelope enclosures, 

$4.50: 1000, $2.00. All prlntine lowest 

prices. Samples. Goodprint. Harrison- 
burg. Va. 

2500 ADVERTISING Book matches $9.95. 
Otho DeWitt. V andali a, Illino is. 

500 — B'ixll LETTER Heads $1.95. Savon, 
7814P Prankhn. Cleveland. Ohio. 



ROTARY Typeless printing. All Jobs 
$1.00 above material cost, this month. 
Vernon Ottenllps, 5304 Robert, St. Louis, 
Mo. 

$1.00 POSTPAID; 100 8V2XII Bond let- 
terheads and 100 6^.'i envelopes. Mero 
Products, Box 344 . Punxsutawney, Penn^ 

200 BOND Letterhead.s. envelopes, 89c. 
2000 — ?r),fi8. .Slunplcs. Jo.st'ph Johnson, 
i:'i82-A I'llth Ave.. New York 29. 

$1.00 POSTPAID: 100 83ixll Letter- 
heads and 100 envelopes. Allen Press. 
3912 Bales. Kansas City. Missou ri. 

BETTER Quality 100 8V2X11 bond let- 
terheads and 100 envelopes printed $1.25. 
Printshop. Linton. Ind. 

FIRST Quality printing — Reasonably 
priced. Samples. Treaster Printing, Mil- 
toy. Pennsylvan ia. 

2000 BUSINESS Cards $2.50 prepaid. 
Standard weight, size. White, Uuia, DUff. 
One color and copy. Ideal, 109^12 N. Y. 

Blvd., J a maica, N. Y. 

QUALITY Printing— Lower prices. Write 
for price list. Paramount Press, Atlanta, 
Missou ri. 

PERSONAL Xmas cards. 21 French fold 
1942 quality, name printed free. $1.00 
cash. Check or M.O. Edgewood Press, 
Box A-367, Edgewood. Mary land. 

100 LETTERHEADS, 100 Envelopes. $1. 
Dem on Press, Box 111-P, Rosev ille, Mich. 

100— 8'ixii LETTERHEADS And enve* 
lopes $1.1 5. J ournal . Ragan, Nebr. 

PARCEL Post labels printed two colors 
Including your return address; size 3x4',2" 
—200— $1.00, 500— $2.00, lOOO— $3.75. 6000 
— $12.50 postpaid. Sample and pnnting 
price list free. Edgewood Press, Box A-367, 
Edgewood. Maryland. 

500— 8V2XII LETTERHEADS, White, 3- 
llne copy, $2.50. Crowe, Bo oIti.s. Ne braska. 

500 BUSINESS Cards printed SI 00 post- 
paid. Artcraft Printers, 97-02 Roosevelt 
Ave., Co ron a. N. Y . 

ENVELOPES Without cost. Samples, 
Stamp. Wood. 246 Main. Brockton 1. Mass. 

125 LETTERHEADS And 125 envelopes, 
$1.50 prepaid. Gago Print Shop, Box 
P1544, Muskogee, Oklahoma. 

PRINTING, All kinds, best work. Try 
Mwards Press, 5217 Filbert, Philadel phia. 

imiEOORAPHINO— Letters, prlcellsts, 
Zormulas, Instructions. Lowest prices. 
^lem's Letter Shop , 5710 Stanton. De troit 8. 

BETTER Grade printing reasonable. 
Estimates on anything. Economic Presa, 
Leonla. N. J. 



500 %x2V4 FOUR Line gummed stickers. 
asc. Morits Printery. Saginaw, Mich. 

PRINTrNG OUTFITS AND SUPPLIES 

INEXPENSIVE Home-made printing 
prega. Details Itee. Mo?eIty Shop, Downs- 
yflle. Louisiana. 

PROFESSIONAL Stencil postcard print- 
er, complete, $2.45 postpaid. Challenge 
Association. B-11, Cinc i nnati. 

MOUNTED Zinc etchings 50c. Proofs for 
Stamp. Econoprint, Kokomo, Indiana. 

PRINTIMU Ontats nil suppQea. Send 
■tamp for details or come lor complete 
Illustrated supply book. Kelsey. Inc., 
W-11. Merlden. Conn. 



USED Presses, type. ■< 
TuTBlMwitli Semea. Lom^ 
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PATENT ATTORNEYS 



INVENTORS — ^Plrst things come first. 
Your first move toward securing a patent 
on your invention is acquiring fuIL infor- 
mation on what to do. Our two books 
"Patent Protection" and "When and How 
to Sell Your Invention" contain this in- 
Xormation and other helpful data. Get 
ttteu Immediately, together with our 
'^fldenee ct luveatlon"^ form. They cost 
ym nothlnf. jnu assume no obligation. 
Wxtte now to vtetor J. Evans & Co., Reg- 
istered Patent Attorneys, 73I-P MerUn 
Building, Washington. D. C. 

INVENTORS: Learn now— without ob- 
ligation — ^how to protect and sell your in- 
vention. Secure free "Record of Inven- 
tion" form with instructions for making 
disclosure and establishing date of your 
Invention — and new free bo<* "Patent 
Ouide for the Inventor," containing com- 
plete information about patent procedure 
and how to sell inventions; giving illustra- 
tions of many successful inventions; over 
150 basic mechanical movements. Delay 
may be costly. For prompt coixfLdential 
service— write today to Clarence A. O'Brien 
ft Harvey JacobMn, Recistered Patent 
Attorneys, 31B-M Adams BuUdlng. Wash- 
Ington, D. C. 



PATENTS. Promptness Msnred. Wil- 
fred E. Lawson. 1534 K Street K W., 
Washington, D, C. 



"PATENT-Partlculars" and blanks, free, 
airmailed. Sterling Buck, Park-North 
Avenues, Baltimore, Md. Government- 
reglstered it years. 



INVENTORS— Before disclosing your in- 
vention to anyone send for form "Evidence 
of Conception"; "Schedule of Government 
and Attorneys' Fees" and Instructions. 
Sent free. Lancaster. Allwine & Rommel, 
411 B owen Building. W ashington. D . C. 

PATENTS— Trade marks. Preliminary 
advice, book and disclosure form free. Per- 
sonal service. Irving L. McCathran, 315 
McLachlen Bldg., Washington, D. C. 
Registered Patent Attorney. 

"INVENTOR'S Guide." 100 mechanical 
movements, free; advises on patenting, 
selling inventions. Frank W. Ledermann, 
154 Nassau Street. New York. 

PATENTS. Protect your Idea by secur- 
ing free "Proof of Invention" folder. Ex- 
cepi^ional personal service. Established 
1906. E. E. Vrooman. 871 Woodard Bldg., 
Washington, D . C. 

L. F. RANDOLPH, 302-B Columbian 
Bldg., Washington. D. O. law cost. Book 
and information free. 

FOR INVENTORS 

INVENTORS: Learn now— without ob- 
ligation — how to protect and sell your in- 
vention. Secure free "Record of Inven- 
tion" form with instructions for making 
disclosure and establishing date of your 
invention — and new free book "Patent 
Ouide for the Inventor," containing com- 
plete information about patent procedure 
and how to sell inventions; giving illustra- 
tions of many successful inventions; over 
150 basic mechanical movements. Delay 
may be costly. For prompt confidential 
service — write today to Clarence A. O'Brien 
& Harvey Jacoijson, Registered Patent 
Attorneys, 31A-M Adams Building, Wash- 
ington. D. C. 

INVENTIONS Developed. Drawings 
made. Models built. Machinery designed. 
Mfg. done. Good work. Fair prices. Da- 
vidson. 636 "C " St . . San Diego. Calif. 

INVENTORS— Information on what to 
do first toward securing a patent on your 
invention is of vital importance. "Patent 
Protection" and "When and How to Sell 
Your Invention" — two valuable, richly il- 
lustrated books — explain fully what to do 
first, and a lot more. Get this informa- 
tion quickly together with "Evidence of 
Invention" form. All three will be sent 
to you free. Write immediately to Victor 
J K . aus Ss Co.. Befriatered Patent Attor- 
ney.^. 732-P MerUn Building, Washington, 
p. c. 

CAN Inventors make money today? 
In 1941 alone over 4,000 assignments of 
patents a month were made by inventors 
to manufacturers or individuals. This 
shows today's demand for new patented 
inventions. Write for our free book. "Pro- 
tect. Finance and Sell Your Invention." 
Special form "Invention Record" also 
mailed free. No obligation. McMorrow & 
Berman, 1341 Albee Building, Washing- 
ton. D. 0. 

TECHNICAL Assistance for inventors. 
Drawings made. Engineering calculations. 
Simpson. Box 152. Galveston. Texas. 

TOOL Manufacturer will buy patent or 
patentable idea for automotive tools. 
Miller. 2125 Avenue U. Brooklyn. N. Y. 

INVENTORS. Patented or unpatented 
we promote your invention. M. Humphries, 
812 Otis Bldg.. Philadelphia. Penna. 

INVENTIONS Developed, patented, fi- 
nanced, commercialized. Allied Patent 
Enterprises, Dept. 3C, P.O. Box 6701. Los 
Angeles (55). CaUf. 

I SELL Patents. Established In 1900. 
Charles A. Scott, TISFM Oarson An., 

Rochester. N. Y. 

XNVBHTORB: Hew military and com- 
mercial Inventions nrgentiy iweded by 
manufacturers, WUte for partleulais. 
Chartered Institute^ De^ 4-A. WtOhinC- 

ton. D. C. 

CASH For practical ideas and inventions. 
Mr. Ball. AB-9441 Pleasant. Chicago. 

INVEWTIONB WAWTBD 

REPUTABLE Manufacturer, now en- 
gaged in war work, seeks new Inventions 
and ideas of sound principle, preferably 
in metals or electronics, relating to the 
automotive, aircraft or household field; 
however any item will receive serious con- 
sideration. If you have patent, or ideas, 
write us fully, and in complete confidence, 
as your plans will be carefully safeguard- 
ed by this old and successful firm. If ac- 
cepted, plans for outright purchase or on 
royalty basis will be agreed upon. Write 
us also for ideas to be worked out. which 
are badly needed by the public. C. 8. 
Joyce, 1241 West King Street, Toric, Bsnna.. 
Department ATW. 



WANTED: Products or ideas for post 
war development. Established manufac- 
turer with excellent facilities for the man- 
ufacture of precision mechanical and elec- 
trical products of small or medium size 
wants patented or patentable ideas, or 
products that can be gotten ready for fu- 
ture markets. We will develop, finance 
and produce items with a sound future. 
Your rights scrupulously respected. Send 
daU. Car-Max Mfg. Co.. 18 N. 8th St„ 
Minneapolis 8. Minn. 

METAL Manufacturer win buy outright 
or pay royalty on patented or patentaole 
articles of metal. Prefer tools, machines, 
mechanical devices and improvements. 
25-year record snecess. Vtose Mfg. Oa. 
Anderson. Indiana. 



INVENTORS! Have you 
able ideas? Write Mr. 
42nd, New York. 



WANTED— Hew tools for automotlTC 
and aircraft wink. Win buy mtents .or 
designs outright or as llnlsbea tocfls. Olvo 
details. BetterUt Toids. Box 56, Hew Bitt- 
aln. Conn. 

CASH For invenUons. i»taiteil,^uin«t- 
ented. Mr. Ball. A-944f PiMsibt. Chi- 
cago. 

NEW Product ideas. A reputable manu- 
facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft, auto- 
motive, marine, industrial, or household 
field. Ideas will be purchased outright or 
on royalty it accepted. Write briefly the 
nature and intent of your idea and, if in- 
teresting, we will send complete instruc- 
tions on how to submit full details for 
fair consideration. Address P.O. Box Hoi. 
6798, Philadelphia. Penna. 

INVENTORS: Have you a soond. pnw* 
tlcal invention for sale, patented or un- 
patented? If so. write Chartered Instltate 
of American Inventms, Oept 4-D. Wa8ll» 

ington. D. C. 

WANTED— Meritorious patented, un- 
patented inventions. Booklet, references, 

free invnMon Reporter. 5B-11236 So. 
FairlieU. Ci..ra^o. 

PATENTS FOR SALE 

PATENT. Outright, royalty. Nothing 
like it. Fastener for holding buttons se- 
curely on any garment. No longer neces- 
sary to sew buttons on. Will be welcomo 
household nece.s.sity. C. Stevenson. 332 W. 
84 St.. New York City, N. Y. 

NEW Thrilling toy. "Whipping Tap and 
Starter." Great possibilities. Manufac- 
turer's oitportunity. Write O. Nicholas, 
518 19th Avenue. San Francisco, caUf. 

WANTED Partner to finance. Several 
good inventions, radio and electrical. 
Splendid postwar investment for someone. 
E.M.T, Box 1672. Oakland^Calif ^ 

"V" MIXING Spoon. Manufactured 
reasonable. Royalty or outright. N. A. 
Alio, 438 80. 8th St.. Eseanaba. Mdi. 

PATENT Number 2,274.794. Car bump- 
er jack. Outright or royalty basis. Large 
potential field. Jae D. Kitchen, 884 3. 
state. Caro . Mich. 

PATENT. Electric. Outright. Royalty. 
Makes cars ."tart v:\>,y vrh'-n cold. Meyer, 
184b E. 3V, Drooklj :.. I.'. V. 



MANUFACTURING 



MANUFACTURING Precision machin- 
ing, inventions, production, designing, 
models, silencer blueprints 75c. microm- 
eters cleaned, adjusted $1.00. Gun parts 
made. Specialty Machine Shop, 3831 
Mitchell St.. Racine, Wis. • 

BCODELS— Small 10$ mannfaeturlng. 
Metals, plastics, etc Mnbinn. Bnrilngtai. 
Kentuclqr. 

MODELS AND MODEL SUPPLIES 

YOUR Invention developed to a saleable 
article. 50 years experience. Dies, tools, 
mfgr. Bk Backer Ca, 308 E. 3rd. Cin^ 
dnnatl. Ohio. 

PLANES. Boats, hundreds of hobby 
items. Catalog 3c. America's Hobby Cen- 
ter, Dept. B 123, 40 E. 21st St., New 
York 10. N. Y. . 

MODEL Kits and supplies, catalog 10c. 
Steve Patti Ca.^ 1448 W. Vwesfc Boma 
Ave.. MHwankee 4. WIseonslii. 

SHIP Model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Fisher. Marine Model and Ideal 
kits, fittings and blueprints at standard 
prices. Most complete stock in New Eng- 
land. James Bliss A Co.. Inc.. 320 state 
Street Boston. Massachusetts. 
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Copyrighted material 



SHIP Models and yacht supplies com- 
plete. Large 64 page catalogue 20c. Bill 
Wild's. 510 East II St.. New York City. 

RAILWAY Models, complete line In- 
lormative catalogs O gauge. 104 pages, 
25c: HO, 48 pages 15c. Walthers. 247 
Erie. Milwaukee. Wisconsin. 



HOME TH.-VFTSMEN 



LUCITE And Plexiglas still available. 
Make Christmas gifts. Plans, instructions 
free. Cut to size or $1.00 bargain assort- 
ment. Transpostal, 21 FoUen, Boston 16, 
Mass. 

28 LAWN Ornament patterns 25c. Other 
patterns; 15" -20" high: Dutch girl. Dutch 
boy. pirate, bull terrier. Mexican girl. 
Mexican boy, dwarf, penguin, flower girl, 
10c each; 3 for 25c. 25 novelty patterns 
30c. All 62 full Size patterns $1.00 post- 
paid. Strother, Box 383-PA Belington, 
W. V a. 

WOODEN Baby walker. Plans 50c. 
Chester Company, 3719D 28th, San Diego, 

California. 

: PLASTER Enthusiasts, hobbyists. New 
moulding compound developed surpasses 
liquid latex for flne-line reproduction. 
Not "just gelatine." but "Roni-Rubr" in 
2 and 516 Bars $1.50 per lb. Guaranteed. 
Postpaid by Roni Studios, Inc.. Whlte- 
stone. New Yor k Ci ty. D ept. M. 

ENLARGE Workshop drawings auto- 
matically. Eliminates squares. $2.00 post- 
paid. Details dime. Pantographs, Munls- 

ing, Mich. 

. CATALOG: Tools, decal transfers. Pat- 
terns novelty furniture, lawn ornaments, 
silhouettes, letters and numerals. Other 
lines. 500 articles finely illustrated. Write 
Wo-Met Shop. Ashburn. Georgia. 

MAKE Money building bird houses. Il- 
lustrated instruction book. 25c. Popular 
Mechanics Press, (C-43). 200 E. Ontario, 
Chicago. 



TOBACCO. SMOKERS' SUPPLIES 



■ DO You want a handmade full queen 
Size cigar for only T'ic each? 30"^; Havana 
guaranteed. No scrap filler. Send for free 
catalog and trial offer. Sidney Ram, 59 
West Monroe. N-20. Ch ica go 3, I llinois. 

PIPE Smokers must — Practical finger- 
size metal tool — tamper, spoon, cleaning 
rod, combined. 40c. Supply limited. Bal- 
jsam. 43rd Long Island Ci ty 4. New Yor k. 

FLINTS And wicks for all makes of 
pocket lighters. Send a few to your sol- 
dier and sailor boys. Highest quality guar- 
anteed. 12 capsules $1.00. 5 for 50c. 
Barrack, 2249 - 31 St., Astoria, L. I., New 
York. 

FREE To pipe smokers — For a new pipe 
smoking thrill, write us your brand of to- 
bacco and get free package mild, tasty, 
natural-flavored "Green River." Pete 
Moberly. Box 967. Owensboro. Kentucky. 

WATCHES. OLD GOLD. JEWELRY, ETc! 

GENUINE Diamonds, out-of-pawn low 
prices, wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost. Shipped free for inspection, 
appraisal. Send for big free list showing 
fine diamonds at startling low prices. 
Lloyd J. Butler, President. Prudential 
Loan Association, 133-LN North Clark St., 
Chicago 2. 

. GOLD $35.00 Ounce. Mail old gold 
teeth, diamonds, jewelry, watches. Re- 
ceive cash by return mail. Satisfaction 
guaranteed. Free information. Dr. Weis- 
bcrg's Gold Reflning Company. 1500-Q 
Hennepin. Minneapolis. Minn. 

WATCHES, Materials, tools, jewelry, 
diamonds — bought — sold. Catalogue. 
Gales, Box 1000, Chicago. 

OPALS. Sample packet $5.00. Cata- 
logue free. Norman Seward. Melbourne, 
Australia. 

HIGHEST Prices for old gold— Mall your 
teeth, watches, jewelry. 100% full cash 
value mailed day shipment received. Sat- 
isfaction guaranteed or articles cheerfully 
returned. Information free. Chicago Gold 
Smelting Company. 300-P Champlaln 
Building. Chicaeo. 



SURVEYING INSTRUMENTS 



GUARANTEED Factory rebuilt transits 
and levels for sale (cash or terms) or rent 
(with purchase option). We will repair, 
trade, or buy old instruments. Ship pre- 
paid for estimate and valuation. For 
complete information. Write for list M810. 
Warren-Knight Co. (Manufacturers of 
Tran.sits and Levels), 136 N. 12th St.. 
Philadelphia. Penna. 
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WANTED— MISCELLANEOUS 



MERCURY — Highest war prices paid. 
Any quantity or quality. Free Information 
and containers. Or, ship mercury today. 
Wholesale Termi nal. Nor wood. Ma ss. 

WANTED: Company to manufacture on 
royalty basis, coal drilling machine oper- 
ated by air power, great demand. For de- 
tails inquire Louis Muhlberger. 427 Ferry 
St.. Easton, Penna. 

WANTED: Pocket adders and similar 
kinds. Any quantity. Write Shapiro, 4861 
Bangor, Los Angeles. Calif. 

WIRE Wanted— 18 or 19 gauge hard. 
100 to 1,000 pounds. Must be in coils. 
Paul Fulks. Wolfe City. Texas. 

MERCURY (Quicksilver) — Cadmium, 
bismuth, tungsten, molybdenum, cobalt, 
vanadium. Write for quotations stating 
quantity. You'll receive guaranteed prices. 
Metallurgical Products Co., 3Sth and 
Moore Sts., Philadelphia, Penna. Estab- 
lished 1909. 

CASH For bicycle engines, outboards, 
motorcycles, scooters, gasoline engines, 
exercycles. Describe, quote prices. Cly- 
mers , 307 W. Pico. Los Angeles 15. Cali f. 

WE Pay you well for "anything" you 
wish to sell: merchandise; Jewelry; tools; 
instruments; equipment. Justice Jobbers, 
Box 150, Chicago. 

MERCURY (Quicksilver). We pay $1.50 
per pound. Western Metal Co., Blooming- 
ton. Illinois. 



FOR SALE— MISCELLANEOUS 



FUR Coats for less. Send for your cat- 
alogue. N. Greenstreet. Port Angeles. 
Washington. 



PERSONAL 



PERSONALIZE Cards, letters with cute 
photostamps, 100 — $1.44. Send print. 
Schyllander. Station A. Toledo 5. Ohio. 

COPIES Of birth certificates, adoption, 
marriage, estate, other records all states. 
Also persons located. Bureau of Records, 
308 W. Washington, Chicago 6, 

SHAVING Make your skin miserably 
irritated and sore? "Skin Health Despite 
Shaving" gives a simple. efiQcient routine 
to regain and maintain a happy, normal 
skin. Send 25c and 3c stamp to Post OfBce 
Box 1302. Spok ane. Washington. 

ASTROLOGY! "Trial reading. Send 
birthdate and dime. "Delmarr," Cres- 
cent Beach. B. C. Canada. 

PSORIASIS Sufferers: Pixacol has 
brought relief when everything else failed. 
Caution: Use only as directed. Apply ex- 
ternally, dries quickly, convenient. Try 
regular $1 bottle without investing a cent! 
Write: Pi xacol. Box 1298. Cleveland 3. O. 

HAIR Falling? Dandruff? Write Trich- 
ologist. 137 Lewis St.. Phillipsburg. N. J. 

MAGNETIZE Your mind. Attract 
health, happiness, money. {Explanation 
free. Publishers' Research Guild, Ana- 
heim. C alif. 

FALLING Hair, its cause and preven- 
tion. Is fully explained in an informative 
and educational pamphlet entitled "How 
to Keep Your Hair Til Ninety." For free 
copy write. James Hilton, 4819 Fourth 
Ave.. Brooklyn. N. Y. 20. 

DR. DILLINGHAM'S Chiropodists' pre- 
scription relieves where others fail. Ath- 
letes foot Send 50c. Sixty Park Place. 
Newark 2. N. J. 

OUR Books will help you get a better 
job or start a business of your own. Cat- 
alog free. Popular Mechanics Press. 
(C-43). 200 E. Ontario. Chicago. 

WONDERFTJL Invention — corrects poor 
penmanship like magic. Ten days' trial. 
Write, Ozment, 9. St, Louis. Mo. 

PARENTS Of young children— teach 
them now to listen, think, remember, and 
concentrate — with our set of interesting 
play-exercises. Benefits last throughout 
life. Special only $1.00 postpaid. Kel- 
logg. Box 1214-P, Portland, Oregon. 

HAIR Falling or thinning? Miraculous 
secret preparation. Curbs dandruff. En- 
courages healthy growth of hair. Free 
booklet offered. Write Dept. K. Meta 
Esoteric Co., 140 West 42nd St.. New York 
City. 

LIVE Longer, feel better, enjoy life. 
Free information. Falrchild Company. 
Mt. Vernon, Ohio. 

GORGEOUS Christmas folders. 25 for 
dollar or 50 for dollar, your name printed 
free. Lefavor, Box 5'71, San Bernardino, 
Calif. 

BUY Vitamins direct. Save. Postcard. 
Matoska Products. White Bear. Minn. 

MEXICAN Legal matters reliably han- 
dled. A. Munoz. 240. Juarez. Mexico. 



DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experi- 
ence. Write for free booklet. P. M. Nel- 
son. The Keeley Institute. Dwight. 111. 



MISCELLANEOUS 



FREE Catalog of Alaska novelties. 
Alaska Specialties Company. Ketchikan. 
Alaska. 

SEND In your mechanical and electrical 
problems for professional engineering ad- 
vice. Engineering Services, 5 Alden Place. 
Schenectady. N. Y. 

CLIPS For rug making. Large color 
assortment. Price 15c pound plus postage. 
Cash with order. May Hosiery Mills. Nash- 
ville. T ennessee. 

MAKE Delicious caramelcorn. and crack- 
erjack, both formulas. 50c. Frank Shill- 
Ing. 1017-M Dueber. Canton 6. Ohio. 

MAKE Your own printing cuts, "Plas- 
to" method, simple, practical. No messy 
chem icals. Adayserv ice. A rgyle. Wisconsin. 

UNPAINTEID Wall plaques 2'/2C up. Re- 
quest list. Oman, 642 Broadway, St. Paul, 
Mlnn^ 

SIMPLE Plastic mineral or gold pan. 
Different colors, not likely to be improved 
on. Write for descriptive circular. Pat. 
applied for. McKenzie. 1834 SW 5th Ave.. 
Portland 1. Oregon. 

BIG Mail for you. Latest moneymaking 
offers, opportunities, catalogs, magazines. 
Name listed in directory 10c. Ideal Serv- 
ice. 145-M. Par k R i dge. lU. 

CHILICON(3aRNE. Tamales and other 
Mexican recipes. 1200 words. 25c. Mexi- 
can Products. 126 North Main. Tulsa 3, 
Oklahoma, 

MAKE Big money! Anyone can tattoo 
with our outfits. Instructions included. 
Free illustrated literature. Write Tatuco. 
651 South St ate, Ch icago. 

POSTAL Will bring you information 
about keen razor blade sharpener. Latest 
ideas in big mail included. W. M. Owen, 
8819 Roanoak. Dallas 18, Texas. 

GET Humorous Alaska license to hunt 
Japs. Send 50c. A remarkable novelty. 
Alaska Sportsman, Ketchikan. Alaska. 

BURIED Treasures and lost mines — over 
200 locations in United States. Learn 
where. Information free. Write Treasure 
Trove, Box 346-F, Springdale. Ark. 

CELLULOID — Beautiful assortment. 
Mottles, opaques, onyx, pearls. Used by 
ring makers everywhere. One pound as- 
sortment — pieces approximately 30 sq. in. 
each. Price $1.00. Craft Service, 337 Uni- 
verslty Ave.. Rochester, N. Y. 

REBUILT Electric hair clippers. Elec- 
tric shavers repaired. Service. 703 14th 
Street. Racine. Wisconsin. 

SEND Stamp for bargain sheet on 30 
useful Xmas gift items from 25c to $12.50. 
Goldshield Products, Dept. M, 350 Green- 
wich Street. New York. 

RECHARGE Used flashlight batteries. 
Instructions lOc. Box 14S, Skykomish. 
Washington. 

PERSONALIZED Pencils. Individual or 
firm name. 50c per dozen. Gross — same 
Imprint— $3.60. Pencil Market. 611-I5th 
St.. Knoxville. Tenn. 

ATTRACTIVE Comfortable alpargata 
(Spanish sandals) colorful and also in 
plain colors, two pair for a two dollar bill. 
Feathered bird pictures, three for a two 
dollar bill, Rowe's Mexican Native Prod- 
ucts. Apartado 9961. Mexico City. Mexico. 

RECEIVE Mails, magazines, samples. 
Your name in numerous mailing lists lOa 
Howard, 396 Broadway, New York. 

FLORIDA Products, novelties, etc. Val- 
uable literature, stamp. Box 117, Little 
River Sta.. Miami 38. Fla. 

VICTORY Quilt pattern, can be used 
for other articles. Copyright drawings, 
specifications and instructions for this 
beautiful pattern 20c postpaid. Satisfac- 
tion guaranteed. Give a friend one, birth- 
day or Christmas. A. L. Hess. 816 V4 W. 
Main, Marshall. Minn, 

'44 ESQUIRE Desk calendars— Twelve 
Varga girls 50c. Esquire Agent, 1919 
Girard, Philadelphia. Penna. 

MEDICAL Laboratory technicians in 
great demand. We train you In your spare 
time, in your own home. You can prac* 
tice while studying. Write for free cata- 
logue. Imperial Technical Institute, Bos 
973-J. Austin. Texas. 

I WANT To send you proof of the won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today. F. W. John- 
son. Manager Classified Advertising. 200 
E. Ontario St.. Chicago. 



DC A FACTORY 
DC EXECUTIVE 



And you will be essential — not just for the war but 
essential after the war — after the boys come home. 
When THAT day comes remember the service men 
will get first call on jobs — so you'll have migrhty Btift 
competition. And now is 

YOUR OPPORTUNITY 

To qualify yourself for the days of the old-time whip- 

crackinK factory boss are gone the demand is and will 

be for the boss who uses brain instead of brawn — who 
leads instead of drives. He's the man who handles men and 

work easily and smoothly because he knows how. He's 

the ESSENTIAL man. 

If you want to qualify yourself as an ESSENTIAL Factory 
Executive, write for our FREE BOOK, "Getting Ahead In 
Industry". Tells you how you can get the training. So 
don't be a NON-ESSENTIAL, write today. 

LINCOLN EXTENSION INSTITUTE ''tai>E£WoV'\>H%'- 



What Every Mason Wants 

A We have Masonic books and lodge sup- 
Vcy plies for Blue Lodge, Chapter, Com- 
pf\ mandery, Scottish Rite, and Shrine. 

' ^ OUR RITUALS ARE USED THE WORLD OVER 

Send for free catalog of books and rituals for Masons, Odd 
Fellows, Knights of Pythias. Knights of Columbus. Elks. etc. 
EZRA A.COOK, Publisher, P.O.Box 796, P.O., Chicago 90, III. 



lAW 



STL:DY a t llOMK for I'EitSONAL.SLCCEtiriaiKl 
LARGER EARNINC.S. 31 years expert instruc- 
tion — over 10<J.(XX) stuilcnts cnroUcil. LL.B. Degree 
awanlod. All texts furnished. F^a.sy payniont.s. .Send 
fur FREE BOOK — "Law and Executive Guidance. " 

AMERICAN EXTENSION SCHOOL OF LAW 

Dppt. 36-IVI S East Huron St. Chicago, III. 



Learn TOOL OESIGM 



t^tialiiN uuicklv as Machine or Tool Ucsii^ncr throuj;ii .sp;iri-'ii tin.- 
home "hludv. Many mxikinj: SlOO to $125 a week. Kxpaiuliii^; in- 
dustry caUinK for more machine and tool dosijrnors than availal>U'. 
Good pay job.s waitinir. Rush name and kind of job wanted 
loflav for ful 1 froc facts. 
OHIO "INSTITUTE OF TECHNOLOGY. Box 133. Greenville. Ohi 




LlBRARy L'BRAro UBRARy IfflRAW LlBSAW LlBRAKlf. UBWRY 
ftttOTIL himjL nWCTIC/ll PIMOTAI PWOlCtt Pmoicai toi 

aioBon ftswoiT atcBorr Eikiiiijit EiKiijaiy EiHnniT wmn 



Know Electiicity as Experts 

Know It— and Get an Expert^s Pay! 

What about your future? Who l.i safe today? Surely not the man 
who Is contented to stand stUlI Know your job thorouiihly- — pre- 
pare yourself for Jobs ahead. To do just this thousands of men 
have used 

The Croft Library oS 
Practical Electricity 

The Croft Library ia a complete electrical educator. It is founded on practice — on 
20 years of Btiirt-alMvo exporienre — on work nn it ia artuiilly done. It ia jnnini(Ki from 
cover to cover with the kind of hard-headed facta you want. Written io that the 
becinner cun easily understand it. yet so sound. m> thorough, that it ia the diiily Ruide 
of 59.000 hiichly paid electrical workers and eneineera. Croft tells you the things 
you nocd ti( know Khout motorn. Kcit«^>riit<>rn, iirniiitiirr'a, Cfininiututurn, tritnaf oriDcrn, 
circuits. Bwitrhboards. diatribution sypn-md — clcftrirul ninrhinery of every tyiK! — 
wtrinK for liicht nnd power — wiring of finii*hed biiildinKS — underwriters and municipal 
r«quiremeDts — illumination in its every phase — the most improved methods of liKht- 
inff — laiTipe and lamp effects, etc. — bow to do a complete job, from pliuiaing it, to 
completion. 

No money down — easy payments 

Fill in and mail the coupon ottached and we will send you the entire 5et of seven vol- 
umee for ten days' exfiniinution on approval. We take all (he ri^k — you assume no oblifta* 
tion. If you decide to keep the hooks, send $3.0() in ten days and the balance at tbe rate 
of $3.00 a month. Send the coupon NOW and see tbe books for yourself. 

{ MeGRAW-HILL BOOK CO.. 330 W. 42nd St.. N. V. U I 

i Send me for ten davi" examination on approval the Croft Library of Proctical I 

I Electricity. 7 vols. If satisfactory I will send you Y3.00 in 10 days and $3.00 ■ 

_ monthly until the price of $1R.00 is paid. If not wanted. I will return the books ' 

I postpaid. (To Insure prompt shipment write plainly and flit In all lines.) | 

I Name I 

J Home Address ' 

j City and St«te I 

I Position , I 

I Name of Company PM- 12-43 | 
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YOU GET A DUAL-PURPOSE RADIO SET 



The offer I make you here is the opportunity of a lifetime. 

" ' a wonderful future in 



It's 
the 



FULL RADIO SET 




your big chance to Ret ready for 
swiftly expanding field of Radio- 
Kleclronics INCLUDING Radio, 
Television, Frequency Modulation, 
and Industrial Electronics. Be 
wise! NOW is the time to start. 
No previous experience is needed. 
I supply you with Radio Parts which 
you use to gain pre-experience in 
Repair work. These same Parts are 
used for testing and for Signal 
Tracing, etc. 

PREPARES YOU for a 
BUSINESS of YOUR OWN 

. ... or Good Radio Jobs, Civilian or Military 

The Sprayberry course starts riRht at the hoRinninff of Radio. It gets 
the various subjects across In a clear, simple way. I make It easy for 
you to learn Radio Set Repair and Installation Work .... by practical, 
proved, time-tested methods. I teach you how to install and repair 
Electronic Eriuipnicnt. Snon you'll be qualified for a (rood paying job 
In one of the nation's Radio plants doing war work OR, if you enter 
the Army, Navy, or Marines, my training will lieip you win higher 
rating and better pay. 

JUST OFF THE PRESS! 

"How to Test and Repair Radio 
Sets Without Meters" 

Developed In the Spraybeny 
Laboratory, this instructive 
volume tells about an amaz- 
ingly simple, yet elllcient 
method for Radio troui>le- 
shooting and repair with- 
out use of regular equip- 
ment made scarce due to 
war. Send for this FREE 
book now while the supply 
lasts and along with it. I 
will send you another big 
FREE book describing my 
Radio - Electronic training. 
Use coupon below. 




MAIL COUPOR 



I 



SPRAYBERRY ACADEMY OF RADIO 

F. L. Sprayberry, President 

eiO-IM University Place, N. W.. Washington (9), D. C. 
Please rush my FREE copies of "HOW T0_ TEST AND REPAIH 
RADIO SETS WITHOUT METERS' 
IN RADIO." 



and "HOW TO MAKE MONEY 



Name Age . 



I Address 



I 



City Slate 

(Mail in pUuii envelope or paste on pftmy tiostcani) ^ 

Always write your name and full address clearly when 
answering advertisements. 
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Cl.| aterial 



Mathematics 



SUCCESS follows a Speelat- 
Ized Knowledge of Mathematics 

Noted specialists have now made the 

firocesses of mathematics so amazing- 
y clear, so easy to understand that 
anyone may master the knacl< quickly 
at home. You net throe new books: so 
vastly improved for easier learning 
that high schools, colleges are adopt- 
ing texts to clarify study problems. 

■STEP-UP YOUR INCOME— "Arithmetic 
Fundamentals" gives you a surprisingly 
efficient mastery of arithmetic processes 
refiuired in business twlay. Tlie "An- 
swer Book", an essential help, is in- 
cluded. Most remarkable is the new 
book, "Livinff Mathematics Reviewed" 
with Graphs, Tables, I xcrclsos and An- 
swers so you '•an more easily absorb 
Arithmetic; AI;Tcbra; Plane, Solid and 
Global Geometry; Acivancod AlRebra; 
riane, Snherlcal and Military Trif-onom- 
ctry. Simplifies problems in college 
studies, ideal for self-education. Clar- 
ifies problems in actual use in industry 
today. 

MONEY BACK — The special price of 
S2.05 actually covers the entire cost. Mall 
Trial-Offer Coupon todav. If not completely 
satisfied return set within five days for re- 
fund- Act— this is the aKe of mathematics. 

WIL COX & FOLLETTCC. Dr pt. 212, 12S5 S. Wab 




SPECIAL 

At 'very little more 
lhan the cost of one 
book, yiiu get 

Entire 
Self-Education Sot 



lor 
only 



2 



95 



,tsh Ave., Chtcago(5) III. 



Wilcox & Follett Co., Dept. 212, 125S S. Wabash Ave., Ci,ic.i'jo(5) I II. 
Send, postpaid, entire set. 3 Books on Mathematics as advertised. 
You will refund my S2.US if I return set within 5 days. 

□ t enclose remittance S2.95 i—i Shin COD for 92.05 plus 
Send Books postpaid. 1—1 postage and COD fee. 

Name 

Address 

City Stale 



7-DAY FREE TRIAL EXAMINATION 

Amazing 3-VOLUME bound set 

Complete Instructive Course 




Machine Tools fully described, 
demonstrated. Lessons in all 
kinds of bench work. Instruc- 
tions to tool up, operate ma- 
chinrs. Hundreds of short cuts. 
Enable you to cjvt Expert's Pay, 



rvcfive Course 

^ IV* FOR EXPERTS 

& BEGINNERS 

EASIEST WAY TO GET KNOWLEDGE 



Complied by practical machine 
shop experts — "Modern Maclilne 
Shop Training" shipped abso- 
lutely FREE for 7-day examina- 
tion. Actual Lesson Assignments, 
shop tested, with same training 
principle* and instruction as given 
students in our huge Los Angeles 
shops. Hundreds of illustrations, 
diagrams, charts, tables. Beginners 
and experts need this proved 
Course. Mail Coupon at once and 
also receive FREE, 7 Drafting Les- 
sons, Machinist's Dictionary and 2 
Shop Math. Texts. 



NATIONAL SCHOOLS , lot Angeles 




MAIL COUPON FOR 3 BIG VOLUMES -SEND NO MONEY 



NATIONAL SCHOOLS. 
4OO0 S. Figueroa St., 



Dppt. K12 

Los Angeles 37, Calif. 



Paste on Penny 
Postcard 



Ship your 3-VOLUME MODERN MACHINE SHOP TRAININC 
COURSE postpaid. Within 7 days after receiving Course (and 
Bonus Gift) I will either return shipment, and owe you notliinu: 
or if satislled. I'll send S3.00. and $3.00 a month until total of 
S12.50 Is paid (final payment, $:1..'>0K You may deduct SI. 25 if 
you enclose cash (SXl. 25) with this Coupon. Same return privilege. 



NAME 



ADDRESS 



CITV STATE. 



I OCCUPATION AGE, 



PAY-RAISING - EXTRA MONEY 



BOOKS 



Use these books to prepare for 
a better job — biggrer pay — to 
start a profitable spare time or 
full time business of your own, 
improve your home, start a 
hebby. Popular Mechanics specializes in. supplying out- 
staiuiini^ self-help books on many subjects. 



Paintiny_, Furniture Fin- 
ishing & Repairing 

New self-help book for 
craftsmen, lionie own- 
ers $1.50 

Shop Notes for 1944 
Now ready. For every 
man who uses tools.. .50c 

Shop Nottts Library 

5 vols. — 1944. 43. 42. 

41. 40 (no dup. mat.) S2.50 

Refrigerated Locker Manual 
Plant operation, quick 
freeze, etc $3.00 

How to Read Blueprints 
Self-help book starts 
witti lan^age of blue- 
prints and leads un to 
readint;^ actual machine 
sliop plans $1.50 

Welding. Brazing & Sol- 
dering 
How to build own 
equipment and i»se it 
effectively $1.25 

Garden Book 

Build own trellises, 
lawn furniture, fire- 
places, ornaments, etc. $1.00 

Forty Power Tools 

Build own saw, drill, 
lathe, Sander, etc. 
from scraps — save mon- 
ey $1.25 

Rewinding & Servicing 
Electric Motors (No. 
75) 25c 

Running a Milling Ma* 

chine (new) $1.50 

Turn Scrap Into Money 
Convert old auto gren- 
erators into motors, 
welders, etc $1.00 

House Wiring (No. 89) 
All informutlun need- 
ed to do complete job. .25c 

Modern Refrigeration 
Electric, gas. Be serv- 
ice exiicrt $5.00 

Dyke's Auto Cncy. (in- 
cludes Dtosets, airplane 
engines) New 20th Ed. 
Wo rl (I ' s frrva t c s t book 
for mechanics S6.00 

Sheet MeUl Work 

Self instruction in all 
phases $2.50 

Tool & Saw Sharpening 

(No. 92) 25c 

Armature Winding 

Construction, windini?, 
repoirinir AC & DC Mo- 
tors, generators . . . .$2.00 

Build Your Own Boat 
Describes 17 popul.ir 
boats — rowboats, sail- 
boats , p I y wo<)d ou t - 
board, etc. 192 paKes$1.50 

Forging Practice $1.50 

High School Self Taught 

4 yr. course in one 

vol $1.98 

Carpentry 

Learn modem meth- 
ods S2.00 

Foundry Work $2.00 

What to Make for 1944 
Now 224 paKv Unok of 
handicraft projects. . . .SOc 

What to Make Library 

5 vols.— 1944. 4:i. 42. 

41, 40 <no dup. mat.) $2.50 

Blueprint Reading 

For buildinjT trades. .$1.25 

Pattern Making 

Wood, metal $2.00 

Action Toys (No. 86) 
Plans for 21 easy-to- 
make toys 25c 

The Young Craftsman 
New book describes 
over 450 things boys 
can make $1.00 

Five Acres and Inde- 
pendence 
How to make money 
on small farm $2. SO 

Deluxe Small Homes 
Selection of 210 pop- 
ular designs $1.00 



Knots, Ties, Splices 
For everyone who uses 
rope $1.00 

Engine Lathe Operations 
For ihose without pre- 
vious training; $1.98 

Plastics 

Latest information on 
manufacture and use . $3.00 

Workbenches & Tool Cab'- 
inets You Can Build 
(No. 47) 250 

Your Car 

Hundreds of simple 
car repairs, short cuts 
that will help make it 
last for the duration. .$1.25 

The Boy Mechanic 

The book for your boy 

— any boy $2.O0 

Modern Radio Servicing . $5. OO 

Concrete Handbook 

New book on using^ 
concrete around home, 
(garden, fann Sl.SO 

Oil Burner Handbook 
New l>ook takes euess 
work out of servicini; $2.50 

$teel $quare Pocket Book 

Best methods of usintf $1.00 

Motor's Truck Repair 
Manual 
Covers repair work, 
servicing every truck 
1<,>:{6 to 1942 $8.00 

Photo Guide 

Construct own equip- 
ment, iradKcis. Make 
better photos $1.2S 

Elementary Forge Prac- 
tice $2.00 

Welding, Electric $1.2$ 

Welding, Oxy- Acetylene 

Welding, cutltnu . . . .$1.25 

Metallurgy $2.50 

Fluorescent Lighting 
New manual on con- 
struction, installation, 
repair $3.00 

Shinbu tiding Blueprint 

Reading $3.0O 

American Machinists' 
Handbook 
World's most used 
technical book $4.00 

Machinery's Handbook 
KHiablished standards 
and practices $8.O0 

Ropp's Calculator 

Figuring; made easy. . . .SOc 

Plumbing Installation & 
Repair 
For those without pre- 
vious training $1.50 

Aircraft Sheet MeUI 

Workers Manual $2.00 

Money Making Formulas 
3,262 ways to trans- 
form simple ingredi- 
ents into useful prod- 
ucts $2.00 

Wine Makers' Manual. .$1.50 

Judo. 30 Lessons in Mod- 
ern Jiu-jitsu $1.88 

Modern Core Practices & 
Theories 
Only book published 
treating completely 
with production and 
use of cores in metal 
casting 58.00 

Modern Watch Repairing 

and Adjusting $2.50 

Winters Engraving Book 
Practical c o u r -s o in 
jewelry engraving . . . $3.50 

Lessons in Ornamental 

Penmanship $1.00 




MAILTHIS COUPON TODAY 



Check the books you want, write your name and address below, and 
mail this advertisement with money order or check. Outside U. S. A. 
include l.'i^'c additional for shinpiiiK charges. 

Book.s selected will be mailed promptly on our "money back if 
you're not entirely satisfied" guarantee. 

Name 

City State 

Addrcii 



Mail to POPULAR MECHANICS PRESS 

Dept. 504—200 East Ontario St., Chicago, III. 
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POPULAR MECHANICS 



Can't Keep 
Grandma In 
Her Chair 

She's as Lively as a Youngster— 
Now her Backache is better 

Many sufferers relieve naggine backache Quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature's chief way of taking the ex- 
cess acids and vraste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan's Pills. 

GRAY HAIR 

V I T A M I N 5f|,v^5 



PAY 
NO 
MORE 



No dyes No drugs Hair grew out In Natural 

Color In almost nine out of ten test cases just 
taking one tablet Calcium Pantothenate Vitamin 
each day. 

Why pay $3.50 to $5.00 for the famous "Gray Hair Vitamin"? 

SEND NO MONEY. Just send name and address. We will slilp 100 
lO'inK. tabletH ilOO (lays* supply) genuine standard quality- Calcium 
Pantothenate Vitamin CCD. for SI. 95 olus few cents postage. Guar- 
anteed same quality as used in National Tests or money back. 

LILEE PROD CO., 2017 S. Michigan Ave., Dept. 912, Chicago, ill. 




Includinc Frequency Modulation-Television, etc. 

/"//^ rrm^ "11.11 I ^ Inside Information for all Scrvlco- 
men — Aircraft Pilots, Rtiidents. 

772 PACES, 400 DIAGRAMS 
Is coinijicte — gives Authentic 
Principles & Practices in Con- 
struction, Operation. Service <fe 
Repairs. Covers clearly and con- 
cisely Radio fundamentals — 
Ohm's Law — Physics of sound as 
related to radio science — Mea.sur- 
Ing instrument.s — Power supply — 
Resistors — 1 ndurtors — Condens- 
ers — Transformers and examples 
— BroadcastinK stations — Radio 
Telephony — Receivers — Dia- 
grams — <"<)nstructlon — Control 
systems — Loud-speakers — Anten- 

_ nas — Auto Radio — Phonoizraph 

1*^^ -^^M ■ J^aipT _ 1 H picltups — Public Addres,s Systems 

■ — Aircraft <fe Marine Radio — Ra- 
fllo Compa.s3 — Beacons — Auto- 
matic Radio Alarms — Sliort Wave 
— , , — Coil Calculations— Testing — 

"^^^^^ Cathode ray cscllIoKraphs-Statlc 
Elimination — Trouble Pointers — 

Underwriter"."? standards — Units 

^ &tables.RKVIKW QUESTIONS 

— Ht'arty Reference Index. 
yi COMPLETE • PAY $1 A MO. 

B^Bi To Ret this practical Informa- 

■ tion in bandy form — Fill in and 

^ _ M .MAIL COUPON TODAY- — — — . — 

AUDEL, Publishers; 49 West 23rd St., New York 

Mail AUDELS NEW RAOIOMAN'S GUIDE tor tree examin.ition. If O. K. I wMI 
send you $1 in 7 days; tfien remit $1 monthly until (4 is paid. Otherwise 
I will returnit. 

Address 

Occuiwtion 

Ralct«nce____________ I'M 




HOW YOU CAN BUILD 

A MIGHTY ARM 




THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 

0NLY25cT0Y0U 



A COMPLETE PICTURE COURSE ON ARM BUILDING 

Why not Ect an arm of might with the power and (trip to obey your 
pliysiral desires? Weaklings whoKi- arms were scrawny pieces of skin 
and bone have taken this course and In a sbort time devcU)i>ed them- 
selves into strong men of i>owci-ful proportions with buluing liicepa 
and brawny forearms . . . strong, solid arms of power tlial arc re- 
i'pectcd by men and admired by women. 

Uarn The WORLD'S GREAT SECRETS OF ARM STRENGTH 

This course Is especially planned to build every muscle In your arm. 
Many pupils have developed a pair of triceps sbaped like a horseshoe, 
and Just as stronir, and a pair of biceps that show their doulile head 
formation. The sinewy cables between the biceps and elbow arc deep 
and thick with wire cable-like ligaments. The forearm t>ellieK witii 
hulk, the (Treat sui>inator lifting muscles become a column of power, 
and their wrists are alive and writhe with curdy sinew. Wouldn't you 
like to have a maeniflcent arm like the figure pictured above? 

You can't make a mistake. The strongest armed man in the world wrote 
this course for you. His Rreat cxi»ericnce stands as proof that you too 
can sticceefl. You Ret his secret methods of streniTth development 
Illustrated and explained as you like them. Rvish only 2.'>c. Yuu arc not 
limited to the arm. Also try: Mouldinf^ a Mttjhty Rack, Moulding A 
Mighty Chest, Moulding a Mighty Grip, Moulding Mighty Legs. 

SEND FOR THESE FIVE FAMOUS COURSES 

FORMERLY $5.00 EACH. NOW IN BOOK FORM ' 
ONLY 25c EACH OR ALL 5 FOR $1.00. 

Mail your order now and "NERVES OF STEEL, MU.SCLE.S LIKE IRON" 
will be included KKKiO! It is a priceless book to the strength fan and 
muscle builder. Full of pictures of marvelous boflicd men who will 
silow you what The Jowctt Progressive Power Course lias done for 
tliem and how it can build you inUi a man of marvelous muscular sym- 
nietry and dynamic strength. Reach out . . . Grasp this last chance* 
limited time offer. 

JOWETT INST. OF PHYSICAL CULTURE 
230— Sth Ave., New York 1, N. Y. 




Book With Photos of 
Famous Stcone M«n 



FREE 



.and how yov con become one of Ihem.' 



If You Mall Coupon NOWl 

JOWETT INSTITUTE OF PHYSICAL CULTURE 
mridhAvcNew Vtrk.t.N.Y. Oept 4712 

George P. Jowett: Your proposition looks 
good to me. Send, by return mail, prepaid, 
the courses checked below for which 1 am 

enclosing - 

□ All S courses for 



GEORGE P. 
JOWETT 
"Champion 
of Champions" 

Holds more 
strength records 
than any other 
teacher or athlete. 



$1 

□ Moulding a Mighty 

Arm, 2Sc 
Q moulding a Mighty 
Back, 25c 



□ Moulding a Mighty 
Grip, 29c 

□ Moulding a Mighty 
Chest. 2Sc 

□ Moulding Mighty 
Legs, 2Sc 



Back, xsc i.egb, ,«ac 

□ Send all S course* C. O. D. (SI plus post- 
age). No orders less than $1 sent C. O. D. 



Name— „.„ — ... — ... Age. 
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A SPLIT SECONIX 
IN ETERNITY 




The Ancients Called It 
COSMIC CONSCIOUSNESS 

Must man die to release his inner con- 
sciousness? Can we experience momentary 
flights of the soul — that is, become one 
with the universe and receive an influx of 
great understanding? 

The shackles of the body — its earthly 
limitations — can be thrown off and man's 
mind can be attuned to the Infinite Wisdom 
for a flash of a second. During this brief 
interval intuitive knowledge, great inspira- 
tion, and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness — 
the merging of man's mind with the Uni- 
versal Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, but the applica- 
tion of simple, natural laws, which give man an 
insight into the great Cosmic plan. They make 
possible a source of great joy, strength, and a 
regeneration of man's personal powers. Write to 
the Rosicrucians, an age-old brotherhood of un- 
derstanding, for a iree copy of the book "The 
Mastery or Life." It will tell you how, in the 
privacy of your own home, you may indulge ia 
these mysteries of life knowa to the aaaents. 
Address : Scribe Y. D. M. 

^We l^sicrucians 

SAN JOSE (AMORO CAIIF.. 0. S. A. 



DO YOU 



WANT a permanent busi- 
ness proiession of your 
own! Then BECOME A 
FOOT CORRECTIONIST. 
Earnings in this greatly 
needed profession run as 
hiKh as S50-S100 weekly after a few weeks home training — 
not medical or chiropody — no further capital needed, no goods 
to buy. 4 7th year. Write for free booklet. 

Stephenson System of Foot Correction 

«a;_B«ck Bay. Boston, Mass. 

Say you saw it in Popular Mechanical 



Handy Order List 
Cheek and Mail! 



little Ubraril of 

mmmmuTioH 



Here at amazingly low cost is the practical help and informa- 
tion you have always wanted. Articles in previous issues of 
Popular Mechanics have been classified according to subject 
and are now available in these handy reprint booklets. 

MAKE SELECTION NOW • POSTPAID TO YOUR HOME 

5 for $1.00 12 for $2.00 25c Each 



WORKSHOP EQUIPMENT 
BOOKLETS 

How to Use Measuring 

Tools— 106. 
Power-Driven Saws — 74. 
Drill Presses, Grinders— 79. 
Sanders — 80. 

Wood— Metal-Turning Lathes — 81. 
Filing Machine, Hacksaw, Cutoff 

Wheel, Shapcr— 82. 
Lathe Tools You Can Make— 101. 
Workbenches — Tool Cabinets — 47. 
Spray Painting — 94. 
From Pattern to Casting — 91. 

BOOKLETS ON SHARPEN- 
ING, USING TOOLS 

Tool and Saw Sharpening— 92. 
Using & Shjirpening Drills & 

Wood Bits— 90. 
Successful Wood Turning— 32. 
How to Read Blueprints — 71. 
Metal Turning Lathe Kinks— 99. 
Operating a Metal Lathe — 100. 
Heat Treating & Hardening— 102. 
Working with Glass — 103. 

ELECTRICAL BOOKLETS 

Rewinding & Servicing Electric 

Motors— 75. 
House Wiring — 89. 
Electromagnets & Solenoids— 44. 
Transformer Construction— 41. 
The Boy Electrician— 43. 
Soldering & Brazing — 17. 
Arc & Spot Welders— 5. 
Treasure Finders— 13. 

ELECTROPLATING 
BOOKLETS 

Electroplating with Copper, 
Nickel, Chromiunit Cadmium 
—86. 

Plating Leather & Other Non- 
Metallic Objects — 87. 

HOME IMPROVEMENT 
BOOKLETS 

Simple Home Improvements — 
104. 

Building Extra Attic Rooms — 23. 
Attractive Basement Rooms — 24. 
Lower Your Fuel Cost — 31. 
Hanging Wallpaper— 38. 
Curing Leaky Basements— 45. 
Fitting Home Game Room— 55. 
Built-in Fixtures — 78. 
Indoor & Outdoor Fireplaces— 88. 
Ridding Home Of Insect Pests— 
107. 

GARDENING BOOKLETS 

Backyard Gardening— 39. 
l-awn & Garden Novelties — 72. 
Trellises, Pergolas, Fences — 76. 
Lawn & Garden Furniture — 77. 
Playground Equipment — 73. 
Concrete Garden Furniture — 6. 
Bird Houses — 7. 
Farm & Garden Tractors— 8. 

CRAFT WORK— HOBBY 

BOOKLETS 
Complete how-to-make-it 
instructions. 

Magazine Racks— 49. 

Clock Cases— 50. 

Making Serving Trays— 53. 



Children's Room Furniture— 51. 
Book Ends— 52. 
Smalt Tables— 54. 
Smoking Stands— 56. 
Jigsawed Novelties— 57. 
Desks— 58. 
Book Cases— 59. 

Doll House & Doll Furniture— BO. 
25 Shelves You Can Make — 64. 
Novelties Turned on Lathe — 62. 
Inlay Pictures — Veneering — 63. 
Whittling, Wood, Soap Carving 

—65. 
Action Toys — 66. 
High Flying Kites— 67. 
Windmills & Weathervanes— 68. 
Lamps in Wood, Metal— 69. 
Home Work Opportunities— 19. 
Telescopes — 20. 
Metal Craft— 28. 
Small Looms — 37, 
Wood Finishing— 40. 
Gem Cutting— 42. 
Working With Plastics— 61. 

BOAT BUILDING 
BOOKLETS 
Build a boat at home— 
you can do it 

14 Ft. Outboard Runabout — 2. 
14 Ft. Sailing Dinghy— 26. 
21 Ft. Sloop— 46. 
Rowboats, Bicycle Boat, Small 

Dinghy — 83. 
Small Sail Boats — 84. 
Two Outboard Runabouts — 85. 
Build Your Own Canoe, Kayak. 

Surfboard — 30. 
Fast crass-E Ice Yacht— 22. 

AUTOMOBILE BOOKLETS 

Auto Kinks and Shortcuts — 10. 
Building Trailers — 27. 
Motor-Driven Midget Car & 

Scooter— 34. 
Stop Auto Electrical Troubles 

—95, 

PHOTOGRAPHY 
BOOKLETS 
Save Money — moke your 
own photo equipment 

Photo Enlargers — 1. 
Photo Printers & Dryer— 25. 
Photo Darkroom Equipment— 96. 
Picture Projector, Trick & Table 

Top Photography — 97. 
Photo Kinks— 98. 

FORMULA BOOKLETS 
Simple Ingredients — 
Make Useful Products 

Cleaning Formulas — 11. 
Cosmetic Formulas — 12. 
Food Products Formulas — 15. 
Metal Plating <> Coloring — 21. 
Re-silvering Mirrors — 70. 

MISCELLANEOUS 

Chemical Expert ments— 93. 
Taxidermy— 9. 

Log Cabins* Tourists Cottages 
—14. 

Magic for Everybody — 29. 
Trapping Small Animals — 33. 
Training Your Dog—35. 
Small Furnaces— 36. 



Check and mail with this cjoupon.' 



POPULAR MECHANICS PRESS, DepL 503, 200 E. Ontario SL. Chicago 

Just check the booklets you want (minimum C.O.D. order Sl.OO 
U.S.A. only), and mail this advertisement. It is your order blank. 
When postman hands .vou booklets, pay him the price and few cents 
postage. Ask for big FREE catalog of helpful books. 
(If you send payment with order we pa.v postage. U. S. currency or 
stamps may be mailed if carefully wrapped. Same money-back 

snuirantee) 

Name 

Address 

City State 
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PLAYS AT DANCES 
'••Your lessons have been most satisfactory. 
I can play all of the popular sor.(!s. I have 
earned money playing at dances." 

*E. N. J., New York. 



PLAYS ON RADIO 

"I can't keep from tellinpr you that 1 have 
a iro<Kl piisition playine from KTHiS. Hot 
Springs, Ark., every mominj;.** 

•J. S., Okla. 

♦Actual names on request. 



WOULDN'T TAKE. :>1000 FOR COURSE 
•*The lessons are so simple that anyone can 
understand them. I have learned to play 
by note in a little more than a month. 1 
wouldn't take a tiiousaml ilollars for my 
course." »S. E. A., Kansas City, Mo. 



THOUSANDS NOW PLAY 

who never f bought they touldl 



You, too, can play any instrument- 
by this EASY A-B-C METHOD 

You think it's difficult to learn music? That's what thousands 
of others have thought! Just like you, they longed to play 
some instrument. But they denied themselves the pleasure— 
because they thought it took months and years of tedious study 
to learn. 

And then tlu y made an amazing discovery! They learned about 

it wonderful way to learn music at home without a private 

teacher without tedious study ond in a surprisingly short 

time. They wrote to the U. S. School of Music about this re- 
markable short-cut method. A free print and picture sample 
actually showed them how easy it was to learn. 

The result? Over 750,000 people have studied music at home 
this simple, A-R-C way. They have found the key to good times, 
popularity and profit. 

And that's what you can do, right now. Simply mail the 
coupon below. Get the proof that you, too, can U-arn to play 
your favorite instrument— <iuickly, easily, in spare time at honu^. 
Ju.st read the fascinating illustrated booklet examine the print 



and picture sample. If interested, tear out the coupon now, be- 
fore you turn the page. U. S. School of Music, 7 12 Brunswick 
Bldg.. New York City. Forty-fifth year. (Established 1898) 

Send for Free Print and Picture Samples 



U. S. School of Music, 712 Brunswick Bidg., N. Y. C. 

1 am interested in music study, particularly in the instrument 
inflicated lielow. Please send me your free booklet. "How to 
l-earn Music .^t Home" and your Print and Picture .Sample. (Do 
you have instrument ) 



Piano 

Guitar 

Violin 



Piano Accordion 
SaxoDhone 
Trumpet, Cornet 



Reed Organ 
Tenor Banjo 
Ukulele 



Drums and Traps 

Trombone 

Other Instruments 



I 
I 
I 
I 

I Name 
I Street 
I 

^ O Check here if under 16 years of ace. | 

SAVE 2c— Stick coupon on penny postcard 



(PLEASE PRINT) 



City State. 

O Check here if under 16 years of ace. 




Learn to Send and Receive R.idio Code at home or 
in Oinii>, or prepare for hisihir iiroliciciu-y and 
ratim; throuRh easy, practical system used in train- 
in!; radioieieKraph specialists. Thousands of oper- 
ators lueiUcl. Write for FRKR liiH>k. 

CANDLER SYSTEM CO. 
Dept. S-O, Box 92H. Denver 1. Colo.. U. S. A. 



STOP RADIO STATIC 

The ALL WAVE radio is guaranteed to help 
you get perfect radio reception. Eliminates all 
hums, clicks, crackles, etc. caused by electric 
razors, vacuum cleaners, motors and other elec- 
trical appliances. The ALL WAVE is a scientific 
and compact radio filter that can be used on any 
make electric radio. To connect, just put your 
radio plug thru the ALL WAVE'S slotted opening and into 
any wall outlet. 15 DAY FREE TRIAL. Sent C.O.D. for 
$1.50 plus postage. Cash orders sent postpaid. Rush order — 
supply limited. 

VOGUE ELIMINATOR CO.. 77S9 S. Halsted, Dept. AW. 102. Chicano. 





HUNTING and FISHING 

is a monthly magazine crammed 
full of hunting, fishing, camping, 
dog and boating stories and pic- 
tures, invaluable information about 
guns, fishing tackle, game law 
changes, best places to fish and 
hunt — countless ideas that will 
add more fun to your days afield. 

Special Trial Offer 

Send 25c in stamps or coin and 
we will send you Hunting & Fish- 
ing for six months. 

HUNTING & FISHING 
MAGAZINE 

2 51 Sportsmen's BIdg., Boston, Massachusetts 

HITS THE SPOT 

Sat/ you saw it in I'opular Mi clia>iirs .' 



LEARN ARC WELDING 




• Learn the proclicol way. by do- 
ing, at one of (he country's finest 
trade schools. Fully equipped to 
train you to pass tests for profitable 
war plant jobs. 



:%£HOBART SCHOOL 

OF ARC WELDINO' 



NON-PROFIT INSTITUTION backed by a 
long-time leader in the welding field. Indi- 
vidual booths, machines and instruction. 
Costs you only lor materials used. Train 
now for this highly essential war 
work and a promising future. 

HOBART BROTHERS COMPANY 
Box M-1231 TROY, OHIO 



» HOBAR.T "Ome oi^ -(Aa. U/o^Ms Lar^Ast 15u;f</mfs /9rc i^Tifd/Mg £^u;pntenir. 
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mou5 SHOP BOOKS 

4 VOLUMES (WUh The tait)OH\.\ t ^ 

USEFUL IDEAS BOOK ^i'ven free 



Get Your Troining ond Build for the 
Future in BEAUTIFUL MIAMI „ , 




The war is teaching a valuable lesson — success on the battle 
front and on the home front depends upon training. You can 
contribute mightily to your country right now by becoming an 
Aviation speciahst— by helping to fill the crying need for trained 
men to keep America supreme in the air. 

Embry-Riddle, in beautiful Miami, can make you a specialist 
in whatever branch of Aviation you choose. You'll be fullv 
qualified for vital, profitable work NOW and in the years ahead. 
If you have a high school education or its equivalent, mail the 
coupon for 2'1-page booklet of complete information. NOW 
is the time to act! 




Riddle 



SCHOOL OF AVIATION 

MIAMI 30, FLORIDA 



□ 
□ 

□ 
□ 
□ 



Dean of Enrollments, Dept. 24. Please send information on i 

aviation training at Kmbry-Kiddle. ' 

D Link Instructor's Course | 

Master Instrument Course ■ 

Master Iladio Course I 

Aircraft Urafline & Design I 

Aircraft Drafting & Production Illustration • 

Aircraft Mechanic Course I 

Aircraft £ngine Meclianlc Course | 

Name Age | 

Address | 

City State | 



INVENTORS 

* KVDrSTRY NEEDS * 

* YOUR IDEAS NOW! * 

TWO REASONS— 1. M anufacturers are petting ready NOW 
for post war sales and production— 2. Ripht now, manufac- 
turers are seeking products their expanded facilities can 
handle; factories must have products to lalio up the slack 
after war orders stop. Your chance conies with patent pro- 
tection n€»w delay may endanger your chance. Get our 
NEW FREE Inventor's Book today and valuable "Invention 
Record" form. This request does not obligate you. 
Act now. Write today. 

McMORROW & BERMAIV 

Patent Attorneyg 135-R Albee Bldg., Washington 5, D. C. 




Sent for 5 DAYS EXAMINATION 
Money Refunded If not Satisfactory 
You Keep the FREE BOOK 

Here are hundreds of moncy-makinK, 
time and labor saving ideas you can 
use. The Shop Notes Library will help 
you on your job in hundreds of different 
ways. If you do machine shop work o( 
any kind, sheet-metal work, painting, 
carpentry, auto repairing, concrete work, 
plumbing, electrical work, welding, 
building, glass work, general repairing, 
tool-making, masonry or home repair 
work, you need tlie Shop Notes Library. 
Order today while supply lasts. Four 
big books including the new 194-1 vol- 
ume and Shop Notes for 1943, '42, '41. 
850 pages. liundreds of helpful articles 
—only $2.00 postpaid. 

ACCEPT THIS GIFT 
Send two one-dollar bills with cuui>on below 
or pay postman iinywliere in U.S.A.. plus 
few cents chanies on clelivery. We will in- 
clude "USEFUL IDEAS." a 96 pane book, 
with hundreds of illustrntlons and 374 use- 
ful and helpful Ideas FREE. Examine the 
Shop Notes Library for 5 days and if you 
don't like it return books and we will re- 
fund your entire payment, but you keep the 
Useful Ideas book as a Rift from us. Hurry! 
We have only limited supply of some vol- 
umes. Mail coupon today. 



Rush the Shop Notes Library, 4 volumes and Free Book, 
"Useful Ideas." If I return Library in 5 days and keep the 
free book you will refund full amount paid. □ I enclose 
$2.00. □ I will pay postman oa delivery. 



Name 



Address I 

City State ! 

MaB to POPULAR MECHANICS PRESS. DcpL 4M, ZtD EJ>ilarii_St., Chicat* j 



S wALL wV GARDEN TRACTORS 



• 1 to 9 H.P. Circulars on request. War limits production 
. . . We supply repairs for all SHAW tractors sold in our 
39 years in business. Write for your needs. 

BUILD YOUR OWN RIDING 
TRACTOR— "WAR HORSE" 

by using old auto parts, powered by 3 
H. P. Briegrs and Stratton or other en- 
gine, larger or smaller, as shown here ; 
or walking type Garden Tractor Vi to 
3 H.P. ; or convert truck or auto into Farm Tractor. Plans 
for building any one of above postpaid for J 1.00 (state 
which wanted) or all 3 for $2.00. Money Back Guarantee I 
SHAW MFG. CO., 4512 Front St., Galesburg, KansM 

SeSG No. 4th St., Coiumbua, O., S812-G Magnolia Ave., Chicago, III. 




"WAR HORSE" 
Built in One Day 



Say you saw it in 
POPULAR MECHANICS 



Learn the Fundamentals of Electricity Easily • PRACTICAL ELEaRICS ^V^ 




A practical, up-to-date READY REFERENCE BOOK OF ELEC- 
TRICITY that can be understood by the novice, layman, or 
mechanic. Whether electricity is a hobby or a profession, yoo 
will find this book indispensable. You can find the right answer 
to yoor problems quickly in Practical Electrics. It gives you 

AUTOPOWER, INC., 2125 PINE 



the fundamentals of electricity, electrical circuits, tronsformerj, 
motors, electrical symbols, trouble shooting, motor connections, 
etc — all in plain, simple, understandable language. 

Send $1.00 for a copy of Practical Electrics printed on 
duroble paper and cloth bound to stand constant use. 

STREET, ST. LOUIS, MISSOURI 



52A 



POPULAR MECHANICS 





Here's America's biggest 10 POWER TELE. 
SCOPE value. Don't confuse it with small, 
"weak-vision" telescopes. It's precision 
made and measures full 16 inches. Fo- 
cuses instantly on stationary or moving 
objects. Brings far away objects 10 
times closer. Clear — sharp— BIG as 
Life. You'd expect to pay up to $10.00 
for such power. Everyone should own 
a powerful telescope. Spot airplanes 
—identify distant objects, people, 
animals, etc. Valuable to Air War- 
dens, Boy Scouts, Sailors, Sports- 
men. Ideal for fights, ball games, 
races, outdoor events. Enjoy front 
row seats from way back. 

SEND NO MONEY 

Just clip this ad and man. 
Then pay postman only 
$1.49 plus few cents post- 
age on arrival. Use the 
Telescope for 10 days 
without risk. If you 
aren't positively 
thrilled, return in 
10 days and we'll 
refund your mon- 
ey in full. Supply 
is limited due 
to priorities. 
So rush your 
order today. 



FREE! 

Valuable 
Airplane 
Chart Free 
If you 
order 
promptly 



Merchandise Mart, Dept. 56 



50O N. Dearborn St. 
CHICAGO 10, ILL. 



Monei|Makm9 
Pqi| Rciisinq 

BOOKS 

Catctloc§ 


SEND NAME AND ADDRESS 
TODAY — Selected books cover- 
ing all trades, office helps, 
home workshop, spare time 
■work, hobbies, etc. Learn how 
to earn more. Write today. 

Popular Mechanics Press 

Dept. 48A 
200 E. Ontario St. CHICAGO 


1 
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E 
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Always write your name and full address 
clearly when answering advertisements. 



Get ffi/5//afl(/y©iHIMDirE 
Ohm's Law Calculator! 



Figures Ohms, Walts, 
Volts, Amperes — 
Quickly, Easily! 



Solves any Ohm's 
Law Problem with 
one setting of the 
slide. Requires no 
slide rule knowledge. 
All values are direct 
rending. Scales on two sides 
cover the range of currents, resist- 
ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 4V8" x 9". 

Send only 10c In coin to cover cost of handling. 

OHIMiTE MFG. CO., 4931 noornoy St., Chicago, M. 



SUPER 

STRENGTH 

THROUGH THESE 

EASY STEPS 



SUPER POWER 
CRUSHER GRIP 
"Moulder of MEN!" 

Tlie nmnzing super 
power Cru.slier Grip 
pictured in the four 
exercises, made of 
Vh" high tension 
steel, has been used 
by s «> m e of the 
strongest men in 
tile world! America 
today has no place 
for weaklings. 
America needs 
.STRONG MEN. 
men who will build 
tlie better world of 
tomorrow. Prepare 
for tomorrow's suc- 
(M^ssoR Y>y developing 
irushlnK stroncth to- 
day! Complete Illus- 
trated instructions 
with cacli Cru.sher 
Grip. 



ADD INCHES 

TO YOUR BACK, 

CHEST, BICEPS 

Here is your 
chance to devel- 
op a body packed 
with rock ribbed 
man - muscle, 
surging with vi- 
brant, dynamic 
power ... a body 
that men and wo- 
men viust admire. 

Just these four 
easy steps, prac- 
tised only a few 
minutes a day, will 
help build inches of 
power packed 
muscle on your 
frame, develop 
crushing biceps, 
husky forearms, su- 
per strength back, 
chest, stomach ami 
leg muscles, make 
a new man of you 
. . . ALL MANf 



WITH YOUR ORDE 
SUPER POWEI 
HAND GRIPS 

Powerful hisrh ten si or 
iijind Krips. Duilds pow- 
erful wrists, forearms, 
nnpers . . . and 
it's FHKE with 
your order. 



DOUBLE 
MONEY 
BACK 
GUARANTEE^ 

If these \ 
muscle \ 
builders don't 
bring you sat- 
isfactory results in an amazingly 
short time, WE WILL GIVE YOU 
DOUBLE YOUR MONEY BACK. 



SEND NO MONEY 

Just fill in and send coupon. When postman delivers your 
Super Power Crusher Grip and free Super Power Hand 
Grips, pay him only $1.98 plus postage. Develop champion 
strength as champions do. Rush coupon . . . Now ! 

MUSCLE POWER CO. 
Dept. 512, P. O. Box No. 1 
Station X, New York 54, N. Y. 

Send me the Super Strength Crusher Grip as described. I will 
pay the postman only $1.98 plus postage. Also enclose the 
Super Power Hand Grips free with my order. 



Name 



Address 

(SPECIAL) If you are aboard ship or outside the U. 
please send money order for $2.15. 



S. A. 
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A message for you . . . from 1953 



{Today, John Jones is just an average American, 
wrestling with all the doubts and worries and prob- 
lems that beset every one of us right now. But let's 
skip ahead 10 years. Let's look at John Jones then — 
and listen to him . . .) 

"^OMETiMES I feel so good it almost scares me. 

"This house — I wouldn't swap a shingle off its roof 
for any other house on earth. This little valley, with the 
pond down in the hollow at the back, is the spot I like best 
in all the world. 

"And they're mine. I own 'em. Nobody can take 'em 
away from me. 

"I've got a little money coming in, regularly. Not much — 
but enough. And I tell you, when you can go to bed every 
night with nothing on your mind except the fun you're 
going to have tomorrow — that's as near Heaven as a man 
gets on this earth! 

"It wasn't always so. 

" Back in '43 — that was our second year of war, when we 
were really getting into it — I needed cash. Taxes were tough, 



and then Ellen got sick. Like most everybody else, I was 
buying War Bonds through the Payroll Plan — and I figured 
on cashing some of them in. But sick as she was, it was 
Ellen who talked me out of it. 

" 'Don't do it, John!' she said. 'Please don't! For the 
first time in our lives, we're really saving money. It's won- 
derful to know that every single payday we have more 
money put aside! John, if we can only keep up this saving, 
think what it can mean! Maybe someday you won't have 
to work. Maybe we can own a home. And oh, how good it 
would feel to know that we need never worry about money 
when we're old!' 

"Well, even after she got better, I stayed away from the 
weekly poker game — quit dropping a little cash at the hot 
spots now and then — gave up some of the things a man feels 
he has a right to. We made clothes do— cut out fancy foods. 
We didn't have as much fun for a while but we paid our 
taxes and the doctor and — we didn't touch the War Bonds. 

"We didn't touch the War Bonds then, or any other 
time. And I know this: The world wouldn't be such a swell 
place today if we had!" 



The Treasury Department acknowledges with appreciation 
ir the publication of this advertisement by if 

POPULAR MECHANICS MAGAZINE 
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COMPLETE CONSERVATORY HOME STUDY COURSES 

piano. Harmony, History of Music, Aclvanrcd Composition, Voice, 
Public Scliool Music, Violin, Cornet, Trumpet, Guitar, Mandolin, 
Saxoplione, Clarinet. Dance Band ArranjrinK, Kar Training an<I Siulit 
Singing', Choral Conducting. The only correspondence school teaching 
nil tlif foUFNOi* leaclliiK to llto Decree of Uachclur of Music. Ask for 
Illustrated lessons and catalog. 

Give experience age 

UNIVERSITY EXTENSION CONSERVATORY D/p"u.3^6.lhi'cag",ii.. 



WARTIME PHOTOGRAPHY 




—while preparing for a sound future career! Trained 
men and women photograpliers are needed now more 
than ever before. Qualify at largest, oldest school that 
has trained many of today's most successful photographers. Over 450 
N. Y. I. trained men winning promotion, higher pay in photo divisions 
•f Armed Service. Resident or home study courses. Big FREE book 
gives details. 

N. Y. INSTITUTE OF PHOTOGRAPHY. Dept. 49. 10 W. 33 SL. New York 1. N.Y. 



STUDY 



ENGINEERING hS,. 

With A Chartered Educational Institution 

Coursas in ENGINEERING: Electrical, Civil, Mechanical, Draftin);, 
Archilecturiil, Steam, Aeronautical. Radl<i. Structural, Mining, In- 
dustrial, Highway. Petroleum, Marine, Chemical. 
Courses in ARTS AND SCIENCES: Philosophy: Education; Letters; 
Public Health; Medical Jurisprudence; Psychology; Sociology; 
Physics; Chemistry; Geology; Pol. Science; Theology; Law; 
Business and Commerce; Accounting; Mathematics; Statistics; 
Agriculture. 

McKinley-Roosevolt Incorporated. 4610-TC, Sheridan Road . Chicago. 40 

UAnPI Railroadt— Aircraft— Raeert 
mUUCLShip Models— Shop Practice 

Devotcd to model buildinE, op*ratinfr. r.'icinK cxclu- 
Bivcty! Nilnieroun ronwtrurtinn proie<rlj* for advanced 
or hcjinner. Profiittelv illti^trnteii. df^tnilinl liuildinK 
pinilii. Ir 8n!(i out rit Iiew(i-de;ilcr or lutljbv ahop, 
enjoy publi»i.er»' INTROIJUCTORV OFFER! 



Special sMomsMy^r-^ 



MODEL CRAFTSiVIAN (Dept.lVI) Ramscy.N.J. 




FOR EXAMINATION 

MODERN 
ELECTRICITY 

INCLUDING RADIO 

AND REFRIGERATION 

Here's groat news for anybody Interested in Klortririty. NKW 
18th edition of Apnlled Electricity brouprlit right <li)vvn to date with 
NEW Electrical slUiJccts fully covered, including FUectricid Blue Print 
Reading. 10 big Volumes and all shipped FREE for examination. 



New Edition 
For Beginners 
and Experts 

Over 3000 ii^ijyK 
—hundreds of 
lIlnHlrntloiiK — tlie 
most complete 
work of its kind 
we have over pub- 
h-lnil. Dynamos. 

inntor^. power 
H;ttiu!is. wirinrc 
r.nlio^. t'V<T\thiii",' 
electric :il ex- 
plained so anyone 
can untlerstand it. 



BIG FIELD! Big Demand! 
Big Pay! 



Men who understand elertrlcity 
itrc ur^t^ntlv needed in thou* 
sands of War Production indus- 
tries. Airi>l:incs. shin buildinjj. arms plants, 
machine shops— prartically every industry de- 
pends on elcctricitv and men who know this 
subject make bitr nionoy. Pleasant, fascinating 

wurk, fnH.v to U-;iri imtl do; loiirn with tht-HO 

books. Send coupon for a set for FREE ex- 
amination and see fur yourself. 

prlvilGfiresTl 

I 

AMERICAN TECHNICAL SOCIETY 

Vocational Publishers since 1898 



SEND 
NOW 




American Technical Society, Dept. E919, Drcxel at 58th St., Chicago 37 
Send for 10 day.s' free use, 10 volume .set of New 18th Edition, 
Applied Electricity, Including a certiflcato enlitliiiK nie to consultinu 
privileges for one year. 1 will pay the delivery charges only on the 
books. If I wish f may return llicm in lo days and owe you nolii- 
Ing. hut if T keep them. I will send $2.00 after 10 days, then 
S3. 00 a month until the total price of only $29.80 Is paid. 

NAME 

ADDRESS 

,CITy STATR 

Please attach letter stating age. Occupation and name and address of 
employer and give at least one business man as reference. Men in 
service, also please give home address. 




The amazing achievements of chemical research as a weapon 
of war are now a matter of common knowledge. And after 
the war the opportunities for boys and girls who realize the 
importance of chemistry in making possible better health 
and greater prosperity for us all, can scarcely be over- 
emphasized. For 28 years CheHicraft has helped young peo- 
ple to understand the principles of chemistry while they en- 
joyed performing the thrilling experiments explained in the 
manuals. Today that enjoyment is still there, but there is 
also— Opportunity ! 



(iO. u. S. rAi. on 



EMCRAFT 

NOW WITH NEW ANV CXCLUSIVE FEATURES/ 

No. 5. An outfit to 
be proud of, with 
61 chemicals and 
pieces of apparatus, 
and manuals de- 
scribing over 
5 9 0 ex peri- 
men t s . .i 1 8 o 
many special 
features includ- 
ing the Bryan 
Chemical Illus- 
trators. 

Price, $5.00 

Other Chcmcraft Outfits from $1.00 to $25.00. 
Illustrated at top. Outfit No. 15 

Tells you of some amazing things made 
possible by Chemistry, and of the great 
opportunities for those who become inter- 
ested in this fascinating subject. .\lso 
gives many mystifying and valuable ex- 
periments you can perform in your own 
home. Mail coupon today. 





THE PORTER CHEMICAL COMPANY 
66 Prospect Ave., Hagerstown, Md. 



I Send me your Free Book, "The Age of Chemistry. 
I 

I Name 

I 

I Address 

I 



City State. 
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BACKGROUHH FOR PRECISION 



In seeking to conquer infinite space, the aircraft 
engine builder must master the infinitesimal. 

He must achieve exquisite precision in the motor 
he makes. 

Such precision has been a habit with Allison 
for many years. It has been our assignment to 
handle production problems requiring special 
skills. 

For here is wide experience in fine design. 

Here is deep understanding of the strength and 
structure of metals. 



These attributes today, combined with General 
Motors' faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being 
—our aim to build the finest aircraft engine the 
world knows. 




BACK THE ATTACK- 
WITH WAR BONDS 



Here is meticulous machining. 

POWERED BY ALLISON P-3S - Lightning • P-jp - Airacobra • P-40 - Warhawk • P-51 - Mustang 




DIVISION 01^ <. 



GENERAL 
MOTORS 
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As Told to Roderick M. Grant 



'T'HE war is going into the 
seventh inning, and so far 
the FBI has scored a shutout. 

Not one instance of sabotage 
by paid enemy agents has been 
perpetrated in this country. And 
if you and your next door neigh- 
bor keep up your record of "as- 
sists," notifying the Federal Bureau 
of Investigation promptly of any 
really suspicious circumstances you 
observe, the Nazis and Nips will be 
retiring one day without a hit. 

Explosions have occurred in powder 
plants, yes. Trains have been derailed; 
bombing planes have reached the end of 

G-men practice regularly with tracer bullets (top) on 
target range in the basement of Department of Jus- 
tice. Right, huge enlarger used in FBI photo laboratory 
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A ballistics specialist examines the interior of a suspect weapon with helixometer in technical laboratory 



the production line with electric and con- 
trol lines severed. In fact the FBI has in- 
vestigated more than 10,371 cases of sus- 
pected sabotage since Jan. 1, 1940. But 
every suspicious act investigated has been 
traced to carelessness, industrial accident, 
or occasionally to sabotage by workmen 
disgruntled or sympathetic with an enemy 
people. For violating our wartime sabotage 
statutes, 466 persons have been convicted 
in state and federal courts through FBI 
activity. The professional saboteur, how- 
ever, has tried but has gotten nowhere. 

Forttmately for America, the G-Men 
who won their renown in the gang-busting 
and kidnaping 'thirties were put into the 
antiespionage business by presidential or- 
der in 1939. By the time Japan was ready 
to make its near-fatal stab at Hawaii 
the FBI had a card index of imdesirable 



Nazi, Jap and ItaUan residents and on Dec. 
7, 1941, the G-Men began sweeping them 
up on a 24-hour basis. Surveys had been 
made of 2,286 war factories, the loyalty of 
their workmen established and methods of 
guarding vulnerable plants determined. 

Before the war was six months old the 
FBI had broken two Nazi spy rings and 
convicted nearly 1,500 violators of the 
National Defense laws. While in 1939 there 
were just 832 Special Agents on the Bureau 
staff, today there are more than 4,600 
Agents among a total FBI personnel of 
13,000. In the years before 1939, cases in- 
volving the national defense averaged only 
35 a year. Last year 218,734 investigations 
were made in national security matters. 

The work of the FBI is closely coordinat- 
ed today with that of the Military and Na- 
val Intelligence services, and every week 



Tracer bullets pour into a shack from rapid-fire guns during night firearms training on the outdoor range 
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the key men of these three 
units hold joint confer- 
ences at Washington and 
regional offices through- 
out the country. 

Most famous of the spy 
rings smashed were the 
Duquesne gang, of whom 
33 were sentenced to pris- 
on, and the eight sabo- 
teurs who were brought 
to Long Island and Flor- 
ida beaches by submarine 
and put ashore, highly 
trained and fully 
equipped for careers of 
sabotage in our aluminum 
and magnesium plants. 

The careers of these 
eight lasted ten days or 
less. They scattered 
around the country, only 
to be caught up quickly in 
the FBI net — how, the FBI has yet to re- 
veal. They were tried before a military 
commission, six were executed, the other 
two imprisoned for life and 30 years. 

But the interesting fact is that when 
these eight Nazis came to America straight 
from the German High Command's school 
for saboteurs, the FBI drew from its secret 
files a complete docket on each 
man. Each had been investigated 
and catalogued during his previ- 
ous residence in the United States 
and his biography filed for refer- 
ence when each left for Germany. 

Cracking down on Axis agents, 
stopping sabotage before it starts, 
is probably the most important 
item on the FBI agenda right now, 
but it is only one item. Generally 
speaking, the Bureau of Investi- 
gation handles any federal case 
not specifically assigned by Con- 
gress to some other branch. The 
Internal Revenue Bureau, for ex- 
ample, has its own investigating 
staff. Among other duties, the FBI 
investigates federal bank robber- 
ies, antitrust law violations, kid- 
napings and extortions involving 
interstate angles or use of the 
msdls, interstate thefts and white 
slavery, bankruptcy violations, 
and many more- categories of 
crime. 

A decade ago the wave of kid- 
napings brought enactment of the 
federal law governing interstate 
abductions, and the FBI suddenly 
found itself busily immersed in 
the Bremer and Jake Factor and 
Charles F. Urschel and a succes- 




Fingerprint ciassification cards, punched according to characteristics, are 
sorted automatically by this machine in criminal identification hunt 

sion of other sensational kidnaping cases. 

About the same time there were the post- 
prohibition gang outbursts — the gun battle 
which ended the career of Chicago's "Baby 
Face" Nelson and cost the lives of two 
G-Men; the killing of notorious John Dil- 
linger as he tried to fight it out with the 
FBI men who had surrounded him; and 




Intricate and finely made time clock (above) with adapter and 
detonator assembled was brought here by Nazi saboteurs. Be- 
low, X-ray photograph by FBI exposes a bomb encased in box 
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At the training school for G-men, candidates for careers as Special Agents 
examine "body" and gather clues at scene of a hypothetical crime 

the fatal wounding of John Hamilton in 
the Dillinger hideout at a northern Wis- 
consin resort. 

For the last two years the Bureau has 
been kept fairly busy rounding up enemy 
ahens and draft dodgers. The aim is not to 
put draft delinquents in jail, but to see 
that they comply with the Selective Serv- 
ice Act; the investigators have located 
about 100,000 delinquents and 
them to register for service — 
making available enough men for 
six army divisions. More than a 
thousand who resisted registering 
were prosecuted and convicted. 

Incidentally, when the Chicago 
gangsters, Roger Touhy and Basil 
Banghart, broke out of the IlUnois 
state penitentiary a few months 
ago it was the FBI who recaptured 
them — and to make their inter- 
vention in the case legal, the 
G-Men seized the fugitives on the 
quaint but valid charge of failing 
to register with their local draft 
boards at the prison when they 
departed. 

The sweeping up of dangerous 
aliens goes on steadily. The trap 
closed not long ago on Ernest 
Frederick Lehmitz, German-born 
porter in a New York restaurant, 
who had been gathering up details 
of ship cargoes and convoy sail- 
ings from seamen who roomed at 
his home and from talkative cus- 

Between lines of apparently innocent let- 
ter appears secret message, exposed under 
ultraviolet lamp in technical laboratory 



tomers at cafes and bars 
along the waterfront. 
Using the old technique 
of invisible ink, he passed 
his information along to 
mailing addresses in neu- 
tral countries. Upon ar- 
rival in these countries, 
his letter would be re- 
addressed to German es- 
pionage headquarters. 
These letters were inter- 
cepted and the secret 
messages brought out. 
However, there was no 
indication as to the real 
name or address of the 
spy. By checking the pa- 
per used in the letters, the 
secret ink formula and 
over 10,000 handwriting 
specimens, Lehmitz was 
identified by the FBI. 
Mild-marmered, profes- 
sorial in appearance, he 
amazed his neighbors by pleading guilty. 

In Chicago, federal agents arrested the 
German-born widow of an American citi- 
zen. "I believe in Hitler," she told the offi- 
cers. "I hope Germany is victorious, and 
I would help her in any way I could. All 
my love is for Germany." 

Not all aUen enemies are dangerous, but 
such as these are the potential saboteurs. 
Since the war broke, more than 14,400 alien 
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enemies have been apprehended. Contra- 
band found in their possession included 
4,222 guns, 260,000 rounds of ammunition, 
2,346 rounds of dynamite, 3,900 cameras of 
all types, 2,625 shortwave radio receiving 
sets and over 1,200 swords, bayonets and 
similar weapons. You can admire the 
beautiful Japanese swords, probably made 
of fine American steel, in the FBI exhibit 
at Washington. Some were picked up in 
Shinto missions along the Pacific coast. 

The Bureau is at home in the Depart- 
ment of Justice Building, and therein is the 
world's most completely equipped scien- 
tific laboratory for crime investigations. 
Highly trained photographers, microgra- 
phers, cryptologists, mineralogists, ballistic 
experts, chemists and others add their 
technical work to the master minding of 
the Special Agents, who are graduates of 
law or accounting schools and of the FBI 
Academy at Quantico, Va. The fingerprint 
identification bureau has outgrown its old 
quarters and moved out to fill the huge new 
National Guard armory. About 75,000,000 
fingerprints are on file and the staff is kept 
fairly busy taking care of as many as 
100,000 new prints received in a day. A 
vast department in itself is that investigat- 
ing worthless checks. In "normal" times 
50,000 bad checks a year are cashed, to 
someone's sorrow, and they all find their 
way to the FBI laboratory where the hand- 
writing and style and habits of the check 
writers and raisers are classified and card- 
indexed. 

Since the bombs fell on Pearl Harbor, 
the G-Men have been on 24-hour duty. 
"When he is not at his office, every FBI 
agent must be within reach of a telephone, 
and he must not be more than a half hour's 
distance from headquarters without spe- 
cial leave. Ready at the Bureau for imme- 
diate shipment by air, rail or car is a trunk 
packed with a complete traveling labora- 
tory for crime detection in the field. A call 
to National 7117 from anywhere in the 
world will start the crime doctors on a trail 
instantly, and its telephone switchboard 
can establish quick contact over leakproof 
lines to any of the 57 field division head- 
quarters outside of Washington — or a man 
hunt may be started over the 20,000-mile 
Teletype circuit that links all the Agents. 

Provided with the finest facilities the 
United States can assemble for them, the 
G-Men nevertheless rely principally on 
common sense deduction in solving crimes. 
They are simply enough smarter than the 
other fellow. They are forbidden to em- 
ploy third-degree methods to obtain a con- 
fession. They find it is much easier to as- 
semble the evidence, confront the suspect 
with it, and if he refuses to talk, leave him 

(Continued to page 160) 
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Lif eraf t Still Uses Body Heal 
To Convert Salt Water 




Holding small still against stomach to provide heat 

An ounce of salt water can be converted 
to fresh water in an hour with a small still. 
The device, designed for use by torpedoed 
sailors or fliers forced down at sea, is held 
against the stomach to use body heat in the 
pi'ocess. The condenser is trailed in the 
cold water of the ocean. The still was de-v 
veloped at the University of Minnesota . 

Practice "Bug** Teach^^^^e 
By Click, Buzz and Flash 

Beginners are learning to send and re- 
ceive telegraph code with a twin sending 
and receiving set, battery-operated, which 
transmits signals in three ways. Its key 
will tap out letters with the ordinary click 
used in telegraph transmission, with the 
buzz characteristic of wireless signals or 
with the flash of a tiny light bulb. With 
the two units are provided an instruction 
sheet for learning code and a set of minia- 
ture Western Union telegram blanks. 




Tapping out message by "blinker" light with the key . 



Men from bombed troop-carrying ship escape over pontoon bridge quickly rigged up at sea by Navy Seabees 



Men of the Navy's Seabees (construction 
battalions), with split-second decision, 
rescued troops from a flaming ship during 
the invasion of Sicily by rigging a pontoon 
bridge at sea. Aboard an LST vessel^( land- 
ing ship for tanks), the Seabees were be- 
hind the troop carrying ship when bombs 
struck the latter craft, setting it afire. The 
Seabee ship was trailing a pontoon bridge. 
As the troopship burst into flames, the 



Seabees maneuvered their bridge against 
the side of the burning vessel, and minutes 
later the troops from it were racing across 
the seagoing bridge, to safety on the Sea- 
bee ship. Not only did the Seabees per- 
form their assigned task of getting war 
material ashore, but they also accomplished 
this rescue job, salvaged 100 small boats, 
saved 90 men from another bombed ship 
and captured an Italian flag. - / / ^ 




Precision Bombing to Set Stage for **Bloodless'* Invasion 



Strategic bombing of vital enemy tar- 
gets, such as aircraft factories, flying fields, 
and munition plants, will save thousands 
of lives in the final stages of the war, ac- 
cording to Bri^. Gen. E. P. S ore^sjn. as- 
sistant chief or the Army Air Force Staff 
Intelli gence. Four phases of a scientific 
pre-invasion bombing program outlined 
by the general are: No. 1 — shallow pene- 
tration to reduce air defense by wrecking 
factories manufacturing warplanes, and 
other targets. No. 2 — deeper penetration 



to blast industrial targets which will mark 
the beginning of internal decay. No. 3 — 
knocking the heart out of enemy produc- 
tion by shattering such targets as chemical 
plants, synthetic oil plants, transportation 
systems. No. 4 — final destruction of all 
production units and any original targets 
that may have been rebuilt. After the 
fourth phase, according to Gen. Sorensen, 
enemy territory will be ripe for invasion 
with a minimum of casualties inflicted by 
ground forces. 
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Hit-Run AcK-Ack Guns Mounted on Half -Track 



Multiple antiaircraft 
guns, mounted in an ar- 
mored cupola on the rear 
of a half-track, are an 
army answer to strafing 
enemy planes. The hit- 
and-run ack-ack mounts 
are sufficiently mobile to 
be used to protect moving 
troops. Their use also in- 
troduces the element of 
surprise in the defense, 
since the attackers, re- 
turning for a second run 
over a target, may find 
themselves under fire 
from an unsuspected 
point — the guns can be 
moved between attacks. 
Both crews and machines 
estabhshed good records 
in fighting in Africa. 
Guns of varying caliber 
mounted in the armored 
turret enable the gunners 
to down planes at a vari- 
ety of altitudes. 



Enemy planes swooping in 
to strafe marching Yanks 
find our troops take own 
antiaircraft guns along 
with them on a half-track 





**Slide Rule for Coding Messages Also Deciphers Them 



Secret codes by the score are devised by 
a "slide rule" that substitutes one letter for 
another or a number for a letter. Messages 
are coded and deciphered quickly with the 
device. With a row of letters at the top. 



numerals at the bottom, and a sliding cen- 
ter section, it is operated on the principle 
of a slide rule. 




Rule substitutes one letter for another or a number 
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Crushed Jewels in Navy Decks 
Provide Nonskid Flooring 

American Navy gun crews walk on vir- 
tual carpets of semi-precious stones. Gar- 
nets, pulverized into coarse grains, form 
the abrasive part of a non-skid covering 
for decks and gun emplacements. They are 
used in "Dektred," a product of the Good- 
year Tire & Rubber Co ., and are mixed 
with a plastic or synthetic resin binder that 
will adhere to the vessel's smooth steel 
surface. This finish can be applied with a 
trowel or spray gun, and it bristles with 
abrasive points of the pulverized jewels, 
which form a safe footing even when the 
deck is spray-washed or covered with oil. 
A substitute for garnets is alundum, made 
by fusing aluminum oxide in an electric 
furnace. A number of precious stones are 
crystals of natural aluminum oxide. 
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T^EEP in the wilds of 
-'-^ northern Quebec, thou- 
sands of har(^r~Canadians 
are battling the early winter 
snow, ice and rain to put the 
finishing touches on one of 
the world's greatest power 
plants, the Shipshaw hydro- 
electric development, des- 
tined to produce aluminum. 
So important to the war ef- 
fort is this giant of the north 
woods that for nearly two 
years its construction was a 
closely held military secret. 

This little-known Goliath of the wilder- 
ness will produce 50 percent more power 
than Uncle Sam's famous Boulder Dam. 
Yet, with more than 10,000 men employed 
day and night at peak periods, it will be 
completed twice as fast, despite the fact 



Planes need aluminum; to make 
aluminum requires power. Above, 
a view of Canada's solution, the 
huge Shipshaw power project in 
the wilderness. Left, linesman po- 
sitions an insulator at 50 below 

that it is constructed in 
what was recently a bleak, 
uninhabited, roadless ex- 
panse of rocky woodlands, 
with freezing weather the 
greater part of the year. 

Much of the construction 
has taken place out of doors 
when the thermometer 
dropped to 50 degi-ees below zero. 

Twelve giant tui'bogenerators will pro- 
duce about 1,500,000 horsepower. Using 
this current, the nearby aluminum plants 
will contribute nearly half a million tons of 
aluminum ingot during 1944 to the United 
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Solid rock was removed for the tallrace— often it was 
frozen as well (above). Right, pouring four-ton load 
of concrete. Below, welding tunnel liner for end of 
tube carrying water in 208-foot drop to powerhouse 

Nations' war effort. This is more than the 
United States and Canada together pro- 
duced only a few years ago, and what it 
means in the war is indicated by the fact 
that 90 percent of the weight of the average 
miUtary plane and 50 percent of the weight 
of the average airplane engine are made 
up of aluminum. 

To build a canal that would divert the 
rushing water of the icy Saguenay River, 
to make a dam to hold it; 
to burrow six tunnels 
leading the flow of the 
turbogenerators and to 
build the power plant it- 
self, with the tail race to 
send the torrent back to 
the original river bed, 
7,000,000 cubic yards of 
earth were removed. 

Enough concrete was 
brought in to construct a 
four-foot highway that 
would stretch from Mon- 
treal to London. 

A railroad, freight yards 
and all, was installed for 
the project, as well as 
bunkhouses for thou- 
sands of men. In fact, a 
virtual city was con- 
structed in the wilder- 
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Inside one of six great tubes leading to powerhouse, members of ice crew 
use pneumatic hammer on ice so diggers, muckers, blasters can get to work 

ness with theater, recreation halls, fire de- 
partment and huge cooking and mess halls. 
These were made necessary by the fact 
that the site is hundreds of miles from the 
nearest important city in a district fre- 
quented for centuries only by Indian and 
white trappers and hunters and their prey. 

The reason the project was undertaken 
in such a desolate and faraway spot is that 
the Saguenay river at this point drops 
about the height of a 17-story 
building within a few miles, and 
this tumbling tide of "white coal" 
was one of the best undeveloped 
potential sources of power on the 
continent. Also, there was an 
abundant store of bavixite, the 
mineral from which aluminum is 
produced, within practical trans- 
portation distance. 

The United States government 
advanced about $68,500,000 to the 
Aluminum Company of Canada to 
help finance the Shipshaw project. 
In this power development, in two 
smaller ones on the same river and 
in an aluminum plant nearby, the 
corporation has invested around 
$250,000,000. 

The result is that the Shipshaw 
aluminum setup will produce 
nearly as much of the valuable 
metal as all of the Axis facilities 
combined, further swinging the 
balance of power in the air to the 
allies during the coming months. 

Concrete-lined tunnel carries flow of wo- p 
ter to one of Shipshaw's turbogenerators ^ 



Some 200,000 tons of the 
metal produced will be 
shipped into the United 
States. The rest will be 
converted into products 
and parts by Canada and 
England. 

To take advantage of 
the 208-foot drop of the 
water, it was first neces- 
sary to construct truck 
roads, the raih-oad, sup- 
ply depots and living 
quarters for the men, and 
to move tons upon tons of 
materials, machinery and 
supplies to the desolate 
site. When the giant crew 
was recruited from all 
parts of Canada, work 
was begun blasting a ca- 
nal to turn the water into 
a natural depression 
which could be stopped 
by a super-dam, one of 
the largest ever built. 
When the dam was completed, the plug 
was blown out of the river end of the canal 
and a lake was formed. 

Meanwhile, other crews had been busy 
blasting six 30-foot tunnels, each about 400 
feet long which would drop the water from 
the lake above and send it rushing through 
whirling turbogenerators to create the 
electric power. 
The six tubes were blasted out of solid 
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rock for most of their 400-foot 
length. Although each tube was to 
be thirty feet wide, it was neces- 
sary to blast for a width up to fifty 
feet in places to remove infirm 
rock which might later collapse 
and crush the concrete shells with 
which the tubes were lined. 

As fast as one crew blasted and 
another removed the debris, a 
third followed into each opening, 
erecting a circular steel-reinforced 
wooden lining. When this lining 
was completed, another gang came 
in with the concrete. This was 
transported into the tubes in 
buckets holding four tons each. 

The concrete was forced at high 
pressure through holes in the cir- 
cular wooden form to make a cas- 
ing ranging from a minimum of 
three feet thick to a maximum of 
twenty where the rock had been 
blasted away because of infirmity. 

Separate crews of specialists were kept 
busy even between the usual ten-hour 
shifts chipping away newly formed ice with 
pneumatic hammers along the tunnels so 
that the incoming workers could labor 
without hindrance from the thick coating 
of white which formed continually in be- 
low-zero weather. These ice crews were 
occupied steadily throughout most of the 
fall, winter and spring months loosening 
the hold which ice quickly took on equip- 
ment and materials. 

If a dump car loaded with debris, or a 
hod full of concrete were not emptied 




Here's what 50 tons of dynamite, going up at once, look lilce. 
Blast removed 18,000 yards of rock, and was felt 50 miles away 

quickly, a crew would be needed to use 
picks to break the icy mass in the vehicle. 

As each of the six tubes, slanting down- 
ward from the depression which was to be 
converted into a lake, came out of the rock 
above the powerhouse at the lower level, 
a thirty-foot steel lining, which had been 
fabricated hundreds of miles away and 
transported in sections, was welded togeth- 
er and pushed into each tube. 

The tunnel of rock, therefore, at this 
point became a tube of steel. After a short 
space, this steel tube was divided in two 

(Continued to page 162) 



Erecting all-welded spiral casing for one of the eight 90,000-horsepower hydraulic turbines 
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De-icer for Airplane Propeller 
Is Made of ^Electric' Rubber 




Rubber strip on edge of blade carries warming electric current 

Strips of rubber treated with chemicals to permit 
the passage of electricity are used to prevent the 
formation of ice on airplane propeller blades. The 
strips are attached to the leading edge of each blade. 
Heat produced by the electric current passing 
through the material keeps moisture from 
freezing, an advantage over ordinary de- 
icing methods which do not begin to func- 
tion until after the ice is formed. The de- 
vice was developed by D r. Louis Mari ck of 
the U nited States Rubber Company devil- 
ment division in cooperation with the en- 
gineering staff at Wright Field 



partly extracted in this country 
represent less than half the oil we 
shall eventually pump, and that 
America would contribute about 
100 billion barrels of the earth's 
ultimate 600 billion barrels, exist- 
ing and yet to be found. Back of 
the oil reserves stand coal beds, 
containing an estimated three tril- 
lion tons. Methods for converting 
solid coal into liquid oil are al- 
ready in use, but gasohne from 
coal is not likely to be cheap, Dr. 
Frolich said. 



Pressing Lid. Seals Fruit Jar; 
Gasket ^'Molds" to Rim 

By use of a "side seal glass 
closure," fruit jars for home and 
factory canning may be readily 
sealed. A pliable plastic material 
is used as a gasket to fit around 
and slightly above the top of the 
jar. When rubber becomes plen- 
tiful again, either natural or syn- 
thetic rubber gaskets may be uti- 
lized. When the cover is placed 
over the jar and gasket, and firmly 
pressed, the gasket itself is com- 
pressed, and its upper edge pro-, 
jects to "mold" itself over the top 
edges of the jar. There is no glass- 
to-glass contact at any spot. The 
top is readily pried off when the 
jar is to be opened. The design was 
developed by the H artford-Eni- 
pire Com pany , and'offered freely 
to the industry as a contribution, 
to the war effc 



Earth^s Supplies of Oil Will Last 
For Estimated 300 Years 

Petroleum supplies of the entire globe 
should last for about 300 years, in the esti- 
mate of Dr. Per K. Froh ch of the Standard 
Oil DeveTopment Co . This assumes con- 
sumption at the present rate, discovery of 
new reserves where they can be reasonably 
expected, and unhindered production and 
distribution. While the United States en- 
closes only 5 percent of the earth's land 
area, it contains 15 percent of the area of 
sti'uctures most favorable for the occur- 
rence of oil helds. He estimated that the 
46 billion barrels thus far discovered and 




Pressing lid seals fruit jar. Upper inset, before 
sealing; lower, how gasket "molds" over lip of jar 
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"Hellcat" Is Fliers' Own Answer ^6 Jap "Zero" 




mm- 



U. S. Navy photo 
Antw«r to Navy pilots' appeals for 



'more speed and more climb" is the Grumman Hellcat fighter plane 



Developed in the dark days after Pearl 
Harbor, the Navy's newest fighting plane, 
the Grumman "Hellcat," (F-6-F) is the 
specific answer to pilot pleas for "more 
speed and climb," and "something that will 
go upstairs faster." The Navy calls it one 
of the world's fastest fighters, and consid- 
ers that with it and the Vought "Corsair," 
our Navy has the two finest shipboard 
fighters in the world. Navy pilots quickly 
learned that they could not fight the Jap 
"Zero" on its own terms, because the Jap 
plane held the advantage in climb and ma- 
neuverability over the Navy standby, the 
earlier Grumman "Wildcat." But by taking 
advantage of the "Wildcat's" superior ar- 
mament, armor, and leakproof tanks, the 



Navy pilots eventually piled up a 5-to-l 
ratio in victories over the Zero, and au- 
thorities have declared the "Wildcat" had 
a great share in saving the Pacific. The 
"Hellcat" is bigger than its predecessor, is 
equipped with a high- altitude Pratt & 
Whitney engine, is thousands of pounds 
heavier than the "Wildcat," carries .50- 
caliber machine guns, and has additional 
space for ammunition for prolonged air 
battles. It retains the "barrel" shape, an 
aid to pilot visibiUty, but has a low wing 
instead of the familiar midwing design of 
the "Wildcat." Its wings fold, to enable 
carriers to stow additional numbers of 
planes. The "Hellcat" is equipped with a 
new flexible type gasoline tank. 



'Rationing* Dial for Oil Users Shows Daily Fuel Allotment 

With a simple calculator made of two 
paper disks, you can determine at any time 
during the winter whether you are keeping 
within your fuel oil allotment. First, the 
pointer is set opposite the oil allotment for 
the year. Dates are printed on the inner 
disk with percentages showing how much 
of the heating season has passed. After the 
date is located, the figure opposite it on the 
outer disk tells your fuel oil allotment up 
to that day. Knowing the amount you have 
used, it is easy to figure whether you have 
been burning too much oil. 

After pointer is set opposite allotment for 
year, the figure opposite date tells if you 
have been burning too much fuel oil 
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DUMMIES 



Latest trick of camouflage is 
bad camouflage that "con- 
ceals" dummy equipment 
which causes enemy to waste 
bombs. Shark-toothed dummy 
(top) may be covered with 
"flat-top" of fish net that does 
not blend in with surround- 
ings when viewed from above 



If you half close your eyes, 
the mock motor convoy (left) 
oppears somewhat os it would 
to on enemy pilot. Contours 
ore realistic and might in- 
veigle fighter to drop down 
for strafing column. Troops 
before net are "weaving" it 
with burlap to hide a truck 



The sharp eye of enemy re- 
connaissance would be quick 
to spot the gun below as a 
dummy. Fliers would be in- 
structed as to its exact posi- 
tion, but next time they fly 
in low over the "fake" they 
would be trapped with o real 
gun that replaced the dummy 
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From the air the fighter plane (above) 
looks like a real P-40 parked along- 
side an advance landing strip. It is 
mode from scrap wood and sheet metal 



Left, dummy field gun with dummy 
'crew is poorly camouflaged so foe will 
spot it from above and be scared away. 
Phony gun is made of wood and canvas 



Below, observation post made of dum- 
my tree stump and "dead log" conceal- 
ing tunnel (note man crawling out). 
Right, model of train on gunnery range 
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Invisible Ink **Branding" Worker 
Shows in Ultraviolet Light 




A factory worker shows his "password" under ultraviolet lamp 

Workers in war plants can be given a semi-per- 
manent identification mark with a "brand" stamped 
on the hand with a secret chemical. Invisible in 
ordinary light, the brand shows up plainly when 
the hand is held under an ultraviolet lamp at the 
factory entrance. The chemical is impervious to 
soap and water but can be removed by application 
of another secret preparation. ^ ^ C ^ ^ 

Tough Plastic With 1,000 Uses . 
Is Grease- and Gas-Proof 



Although few persons will ever bother 
to learn lis name, polyvinyl alcohol resin 
will be found in millions of homes and 
thousands of industrial plants in the post- 
war era. The plastic, developed by E. I. 
d u Pont de Nemours & Company, has a 
thousand uses ranging from grease- and 
gas-proof coating for paper to rubberlike 
molded articles, adhesives, printing plates, 
emulsifying agents for waxes, resins and 
oils, coating for nylon, rayon or other fibers, 
and transparent films for wrapping any 
sort of item. Films obtained by dipping or 
spraying will also protect polished metal 
surfaces. Among war uses for the plastic 



are the manufacture of hose as- 
sembHes for airplanes, trucks and 
tanks, and grease-resistant aprons 
and gloves for war workers. Gas- 
kets, washers and molded articles 
made of polyvinyl alcohol can be 
immersed indefinitely in oil with- 
out harmful effect. Sheets of the 
plastic may be used for lining fuel 
tanks. A thin coating on rayon or 
similar fibers prevents breaking 
during weaving or knitting. Ex- 
periments are now being conduct- 
ed with printing rolls made of 
polyvinyl alcohol because of its 
resistance to new fast- drying inks 
that cause ordinary rolls to dete- 
riorate quickly. Other possible 
postwar products include surgical 
sutures, photo films, stencil 
screens, and oil-resistant thread. 

Threads on Non-Slip Screw 

Pull Wood Parts Together 

Wooden parts are locked firmly 
together with a screw that has two 
threads of different pitches. The 
difference in pitch — coarse threads 
near the point and fine near the 
top — ^prevents slipping of the parts 
and guards against contraction or 
expansion of the wood. To install, 
the screw is placed in a small hole 
drilled to about three-quarters of 
its length. When the parts are 
tightly joined, the head of the 
screw is snapped off at a point just 
below the surface. The small hole 
can be filled easily with plastic 
wood. This non-slip screw is espe- 
cially useful in building boats, 
trailer bodies, furniture, and in all 
kinds of fine cabinet work. 
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Two threads of different pitch lock parts together 



Mockup of Bomber Used to Train Radio Men 



Aircraft radio mockups, 
complete in every detail, 
are used by the Army Ai r 
Forces Training Com- 
mand at Scott Field. 111., ^ 
to teach communication 
installations as they op- 
erate in four different 
bombers. Constructed of 
plywood, with one side 
open to facilitate class- 
room operation, the 
mockups demonstrate the 
radio equipment and ac- 
quaint the student-sol- 
diers with the precise lo- 
cation of the various 
parts. There are repHcas 
of the Flying Fortress, the 
Mitchell, the Liberator 
and the Marauder bomb- 
ers, with radio equipment 
in each placed as it is in 
the actual planes. The 
first task of the student 
is to learn tuning proce- 
dure on all equipment, 
and when he has mastered 
this, communication is 
carried on between the 
mockups. These proce- 
dures keep a student alert 
and give him receiving 
and sending experience. 




"Semi-mockup" is what 
students call plywood 
replicas of bombers in 
which radio equipment 
is placed exactly as 
real planes. They 
are used to teach radio 
men. Above, genera 
view of a mockup. 
Note name places for 
crewmen. Right, "navi- 
gator" in his position 
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Sticks of Spaghetti Speed Assembly of Electronic Tubes 



Sticks of uncooked spaghetti placed in- 
side the springlike filament coils for elec- 
tronic tubes hold the coils in place while 
they are being welded. Once its work is 
done, the spaghetti is burned away in a 




flash. This unorthodox process was intro- 
duced by a young Westinghouse engineer, 
William Haye s, in an effort to remove a 
war production bottleneck. Formerly, a 
piece of steel about the size of a seven- 
penny nail was used to 
support the delicate coil 
during the welding oper- 
ation. The steel piece was 
often difficult to remove 
because the coil tended to 
tighten around it. Some- 
times the coil had to be 
realigned. The use of spa- 
ghetti, specially manu- 
factured with the re- 
quired diameter, has I'e- 
duced the filament assem- 
bly time by 75 percent. 

Engineer (left) places stick 
of uncooked spaghetti inside 
filament coll, also shown in 
inset. Right, making spa- 
ghetti of required diameter 
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Hitting solid ground 
for a two-point land- 
ing with his umbrella, 
this Yankee paratroop- 
er is ready for action 




By Roderick M. Grant 

"lyrY INVASION of Africa lasted 
^ just eight and a half hours," said 
Lt. Earl Dittman of Philadelphia, grin- 
ning as he shook hands with the two 
paratroop captains he had not seen 
since they jumped off from England 
for Algeria to spearhead the Yankee 
invasion. 

"You were in the ship they shot 
down near Tafaroui, weren't you?" in- 
quired Capt. W. A. Medlin, Jr., of Flor- 
ence, S. C. 

Lieutenant Dittman pulled up one 
trouser leg to show a big scar in his 
husky leg. 

"I was lucky," said Dittman. "That's 
one of seven hits I got; but four of our 
outfit and two of the Air Corps crew 
were killed, and 14 paratroopers 
wounded, when the enemy fighters 
smacked us. Ours was the first plane 
to go in near Tafaroui airport, which 
we were supposed to grab and hold. 
We had no fighter protection, no gun 
turrets, and they really poured it into 
us. A 20-milHmeter shell bui'st inside 
the C-47, killed the co-pilot and crew 
chief and three others outright — ^Pri- 

These sky-riding infantrymen spearheaded in- 
vasions of Tunisia, Sicily, Italy, New Guinea 
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Silk umbrellas dot the skies in a mock 
attack at Fort Bragg , prgludpi to Italy 

vate John Mackall yledlater — 
and we had to crash-land. 

"Two other C-47's saw what 
we were getting and hit the 
dirt, and all of us who could 
move dived out of the planes 
for cover. There wasn't any. 
The fighters came back and 
raked us. 

"I got mad. I was never so 
mad in my hfe. I wanted to 
fight, but I had only a pistol. 





OWI photo by Palmer 

Finishing training at Fort Benning, a 
grenade-throwing paratrooper tries 
his pitching arm with a pineapple 

Before starting on a mission, the 
staff of an airborne regiment stud- 
ies its objective on a sand table 
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U. S. Army Signal Corps photo 

Oscar and Nellie, the dummies, rest between tests in 
packing shed at Camp Mackall, "GHQ" of Airborne 

tried to start a duel with my pistol against 
the machine guns of those fighters, but I 
couldn't even load it. My left arm was 
useless. I found I had holes in my elbow 
and upper arm, my chest, back, thigh and 
calf — seven of them. I hadn't noticed them 
at first, but when the shooting was over 
they began to hurt." 

The wounded of that first airborne Yan- 
kee invasion flight in the Africa theater 
lay on the desert while those who could 
walk trudged 12 miles for help. 

"The corpsmen did a swell job of patch- 
ing us up," Dittman related, "but while we 
were lying there dopey with morphine, the 
Arabs came along and stole our cigarets 
and raincoats and anything they could 
carry. Army trucks picked us up the next 
day. I spent five weeks in a hospital, and 
here I am after my eight-hour invasion!" 

Dittman, Captain Medlin and Capt. H. C. 
Tipton of Horn Lake, Miss., had met at 
Airborne Command Headquarters, Camp 
Mackall, N. C, the training ground of the 
plane- and glider-borne infantry, named 
in honor of Private Mackall, one of the first 
Yankee paratroopers to die in action. Here 



in the Carolina sand hills thou- 
sands of graduates of parachute 
and infantry schools are getting 
postgraduate training before ship- 
ping for zones of combat. Here the 
veterans of America's first air- 
borne invasions in Africa and the 
south Pacific are passing on the 
lessons they learned to the lean 
and hard young men who will drop 
from the skies over Europe and 
Japan to cai ry the war back where 
it started. 

In Algeria our paratroopers 
learned the hard way. They 
learned there is no substitute for 
training. They learned that fight- 
er protection is as necessary for 
airborne invaders as destroyers 
for a seaborne convoy. After the 
initial dash from England, every 
aerial troop transport carried its 
umbrella of fighter planes. They 
found that the light machine gun, 
added to the paratrooper's already 
heavy equipment, makes a pack 
of 90 pounds that is pretty tough 
on the forced march that usually 
follows a jump. And they discov- 
ered that a course in booby traps 
is a requisite for a long life. Two 
men of one company were killed 
when they picked up the explosive 
fountain pens and pencils dropped 
by the Germans. British soldiers, 
but not Americans, were fatally 
tricked by the booby packages of 
English cigarets scattered by the 
enemy, to explode when they were opened. 
Capt. Medlin saw one Arab blown to bits 
when he toyed with an unexploded "but- 
terfly," one of those deadly anti-personnel 
bombs that flutter down like a leaf and 
spray a terrible hail of metal as they light. 

Our first invasion by air was both success 
and failure. Failure because in some cases 
ground forces landed at Oran and Algiers 



parachute 
Command 
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pushed inland and took 
the objectives before the 
airborne troops arrived. 
Failure because many of 
the planes went astray, 
landed short of gas or 
were attacked by enemy 
aircraft. Faulty naviga- 
tion took some of the 
C-47's far afield into 
southei'n Morocco. 

But the aerial invasion 
was a success in that it 
confused the enemy into 
believing a tremendous 
force had landed. Axis 
intelligence report- 
ed thousands had 
flown in, and the 
enemy failed to 
move when they 
might have suc- 
ceeded. Subse- 





Parachute packs attached to 
Static line in plane, the men 
pour out at two per second. 
Left, guiding the chute down 

quently, the para- 
troopers reinforced 
and supplied Allied 
troops scattered thinly 
on the Tunisian front. 

During their five 
months of intensive 
training in Commando 
tactics and low-alti- 
tude jumping in Eng- 
Medlin said the parachutists 
learned that the jump from 800 feet, customary 
in America, is "high altitude" over there. The 
lowest jump is the SEifest, giving the enemy less 
time to hit the troopers as they fall. The practice 
now is to hit the air at about 300 feet, in the twi- 
light of dawn or dusk. Medlin once bailed out at 
130 feet, lowest on record, at 150 miles an hour. 

Glider-borne invaders reinforce a field captured by chutists 
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His chute made a nightcap for a Carolina pine tree, 
but trooper at lower right is packed up for battle 

Early in October, 1942, Lt. Col. Ed son 
^^aflL called the company commanders to- 
gether and informed them they were to 
begin preparation for an invasion. From 
here on preparations and movements were 
secret. The officers studied maps, aerial 
photographs and scale models of airports 
"A" and "B" without knowing whether 
they were in Norway or France or Africa. 

In the last week before "D" Day the 
planes and equipment were allotted, cer- 
tain items discarded to save weight, and 
finally the troops moved to the takeoff air- 
ports one midnight, minus any telltale in- 
signia or jump boots which would identify 
them. 

Saturday, Nov. 7, was "D" Day. There 
were two plans. Under the War Plan they 
would take off at 2:30 p.m., fly direct to 
Africa, jump at midnight and take Air- 
drome B — this the objective of the 2nd 
Battalion. Under the Peace Plan, contin- 
gent on a friendly reception and fifth col- 
umn help, they would take off at 9:30 p.m. 
and land at Airdrome A at daybreak. 




The paratroopers were ready for the 
takeoff when word came that it would be 
the Peace Plan. At 9:30 p.m. the Yankees 
took off. They headed south across Europe 
in Douglas C-47's, the familicu* DC-3 of our 
air lines. The paratroopers in his plane 
slept on the floor. Captain Medlin recalls, 
but he didn't. His pilot had informed him 
they might run out of gas over the Medi- 
terranean and he should be ready for the 
jolt and quick evacuation of his men. It 
was not a quieting thought. 

Until they were in the air that night of 
November 7 only the officers knew they 
were headed for Algeria, 1,500 miles south. 
The planes were supposed to keep together, 
but it was impossible to maintain forma- 
tion in the thick weather over Europe. On 
the ground at the objective each company 
was to assemble separately. D company 
was to march to Airdrome A (Lasenia). 
The remainder of the battalion was to at- 
tack Airdrome B (Tafaroui), a mile or so 
from the jump field. 

Each plane carried 14 paratroopers. They 
landed at various places in North Africa. 
Altogether, 120 men jumped. Several 
planes made a rendezvous and landed in a 
dry lake bed, a sebekra, where snipers took 
pot shots at them and one bullet hit an 
antitank shell inside a C-47, exploding it. 
Shortly afterward, nine planes circled 
overhead. The grounded pilots radioed a 
warning of snipers, and the C-47's over- 
head sighted two half-track cars they sus- 
pected were firing on the grounded planes. 
Colonel Raff was in the lead plane with 
Colonel Bentley, Air Coi-ps, task force 
commander. They decided to jump and 
knock out the half-tracks. They jumped. 
The half-tracks turned out to be American. 

The planes had landed in the dry lake 
because Lasenia airport was defended by 
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Douglas transports like these, carrying an aerial task 
force, flew the paratroopers from England to Africa 

antiaircraft. While they waited, most of 
the missing craft from England showed up; 
but those grounded were nearly out of gas- 
oline. Meanwhile Tafaroui was captured 
by ground forces, which radioed the para- 
troopers to come over. Three planes took 
off from the sebekra in late afternoon for 
Tafaroui, only to be ambushed in air by 
the enemy fighters. That was when Lt. 
Dittman ended his brief invasion and six 
in his plane were killed. 

Shortly thereafter, Spitfires arrived from 
Gibraltar and in two minutes knocked the 
enemy fighters out of the sky. 

From here on, the job of the paratroopers 
was to grab one airport after another and 
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A sky trooper keeps his car* 
bine dry as he wades ashore 

keep one jump ahead 
of the German air- 
borne infantry. Cap- 
tain Medlin's company 
flew to Maison 
Blanche, 10 miles east 
of Algiers, where 
bombing by the Nazis 
became a nightly un- 
pleasantry. In the first 
raid a German followed 
a C-47 to the field, and, 
mistaken for a friendly 
plane, was allowed to 
come in close where it 
scattered booby traps, 
butterflies and trian- 
gles, the latter a steel 

British chutist gets harness 
in control before releasing 
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Perfect descents in oction, demonstrated 

above, result from rigorous training at 
home. Below, two paratroopers at Fort Benning, Go ., demonstrate on 
the mat the proper method of tumbling forward on hitting the ground 
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three-pointed weapon like 
the historic cheval-de- 
frise, to puncture tires on 
runways. In the biggest 
raid, Stukas gave Maison 
Blanche a devastating 
shower. The first bomb hit 
40 feet from Captain Med- 
lin, killing a man 150 feet 
away. Medlin found a 
piece of shrapnel in his 
hand. In the subsequent 
plastering 14 men were 
killed, 28 wounded, 11 
planes wrecked. 

On Nov. 15 Colonel Raff 
led a flight of 300 para- 
troopers to nab the base at 
Youks Lebains. The para- 
troopers bailed out over 
the field at 10 a.m. 

"The French," reported 
Captain John T. Berry of 
of the 503rd parachute in- 
fantry, "had machine gun 
emplacements around the 
field. They told us they 
had orders to fire on us but 
wouldn't do it when they 
saw the American planes. 
It probably would have 
been disastrous for us if 
they had. Casualties were 
three broken legs and 
about 15 men out with in- 
juries which were soon all 
right." 

Besides theii* initial 
mission of invasion, the 
paratroopers — who are 
primarily infantry quali- 
fied as parachutists — ful- 
filled numerous recon- 
naissance, scouting and 
demolition tasks. Captain 
Berry tells of one of these. 

"On December 27, 29 
men and one officer, plus 
two non-coms from a 
French parachute com- 
pany, were sent on a de- 
molition mission to blow a 
bridge on the supply line 
from Tunis to Rommel's 
army between Sousse and 
Sfax. The planes took off 
from Thelepthe at 9:30 and 
jumped at 12. Reports on 
what happened are a little 
mixed. The Air Corps said 
they dropped the men IV^ 
miles from the bridge, and 
Lt. Deleo, who led the 
men, said they were 
dropped in the wrong 
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Loading a 75-millimeter gun to 
be flown to an occupied field 

place. When daylight 
came the men still were 
not near the bridge. They 
moved toward it and tried 
to do as much damage as 
possible by blowing out 
rails. Two companies of 
Germans and Italians 
were closing in. Lt. Deleo 
told the men to pair off, 
go in all directions, then 
head west, Lt. Deleo took 
the two French non-coms. 
They knew that country, 
so he and three men fi- 
nally made their way to 
headquarters. Later one 
man reported in. A total 
of one officer and four 
men came back. The mis- 
sion failed. The German 
broadcast said the men 
had been eliminated." 

Meanwhile Captain 
Medhn, with the initial 
task of the paratroopei's 
completed, was sent to a 
hospital in Algiers for 
treatment of an injury 




At left, a tumbling paratrooper 
demonstrates landing technique 

suffered in England. In 
the bed next to his lay a 
young German officer, 
veteran of 250 bombing 
missions over England, 
the Low Countries and 
Africa. He had been shot 
down over Algiers. Sui'ly 
and uncommunicative at 
first, he broke down a lit- 
tle after smoking Medhn's 
cigarets for three weeks. 
When he did talk, he said 
Germany would rather 
lose the war to America 
and England than endure 
the vengeance Soviet 
Russia would exact in 
victory. The German was 
amazed at the light- 
hearted spirit of the 
wounded Yankees. Men 
who laughed were foreign 
to him. 

"My people never 
laugh," he said. "They 
only work. The women 
work, the children work. 

(Continued to page 152) 
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Men Adrift ''Store'' Water Best by Drinking It 



■ V 



How to survive indefinitely when 
adrift at sea was the problem these 
men volunteered to help solve by re- 
maining afloat in life rafts, left, 
they found great success in fishing. 
Below, resting under tarpaulin, used 
for shelter and as rain-water trap 




Where is the best place to "store" drink- 
ing water on a life raft? In the human body 
itself, according to Ma ]. Qp m-gp W TTnIt 
flight surgeon for the Army Air Forces 
School of Applied Tactics. As a result of a 
test of rafts and their equipment, in which 
nine officers and men voluntarily floated 
for days in the Gulf of Mexico, Maj. Holt 
declared that, in the event of rain, it is 
wisest to give each man at least two quarts 
of water within two hours. Former prac- 
tice genei'ally was to dole out the water 
sparingly, hoping to preserve some until 
the next rainfall. "The human body is the 
best storage place for water on the raft — it 
prevents evaporation and contamination 
from sea salt," Maj. Holt declared. "Be- 
sides being well stored in the body, the 
water satisfies the man's thirst, and the 
large quantity does them more good than 
small amounts over a long period of time." 




If the body is dehydrated, the water will 
be absorbed and held by the body, though 
the men must exercise care to prevent loss 
of water by perspiration. He may soak his 
clothing in sea water, immerse himself in 
water in the raft, or remain beneath the 
horizontal tarpaulin, part of the standard 
equipment. The volunteers also reported 
that the "seven-man raft" will provide 
comfortably for only five men, and the 
"five-man raft" comfortably holds only 
three. To protect the men making the ex- 
periment, a crash boat sto^ by the rafts. 



Wheeled Frame Wades Into Surf to Bring Boats Ash< 




Seagoing wrecker wheels right into sea to embrace and retrieve boats 



ore 

Mounted on wheels, a 
mammoth frame used by 
both Army and Navy, 
functions on the beach 
somewhat like a wrecker 
truck. It is used to re- 
trieve boats from the wa- 
ter and haul them ashore, 
or boats can be taken 
from shore to water. In 
landing a boat, the frame 
is backed into the surf 
until it settles over and 
around the craft, which is 
then chained to the struc- 
ture. The whole frame, 
with the boat inside, is 
then hauled ashore. 
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By James Colvin 

1 N FRONT of you green- 
A clad mortar crews are 
lifting, passing and fusing 
their ammunition, and 
dropping it into their bel- 
lowing weapons with a 
body rhythm reminiscent 
of a double-reverse in the 
backfield. Far across this 
firing range at Edgewood 
Arsenal^ where ridges rise 
foward a dark green sky- 
line of forest, a manmade 
cloud is forming in a bee- 
line following the mor- 
tar's traverse. 

The thumping rapid- 
fire of the weapons seems 
to have voice, reassuring 
to us, ominous to our ene- 
mies. For these weapons 
and men — and, indeed, 
this entire home base of 
the Army's Chemical 
Warfare Service — are the 
teeth in a threat to the 
Axis, three times made by 
the President of the Unit- 
ed States: America does 
not intend to start gas 
warfare, but if the Axis 
starts it, we'll finish it. 

You've seen proof of 
our readiness here. 
You've seen how a whole 
platoon of mortar crews 
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Mounted soldiers and horses, both masked, emerge from a smoke cloud. 
Smoke may be used to blind the enemy or hide your own side's movements 





CHEMICAL WARFARE 


: AGENTS 




Name 


Odor 


Effect 


Vesicant 


Mustord 
Lewisite 


Garlic-Mustard 
Geraniums 


Burns skin or membrane 
irritates nasal passages; later 
skin burns, poison 


Lung Irritants 


Chlorpicrin 

Diphosgene 

Phosgene 
Chlorine 


Flypoper 

Musty hoy 

Musty hoy 
Highly pungent 


Causes severe coughing, cry- 
ing, lung edema 

Causes coughing; breathing 
hurts; eyes water; toxic 

Irritates lungs 

Intense immediate choking 


Tear 


Chlorocetophenone 
Brombenzylcyonide 


Apple blossoms 
Sour fruit 


Makes eyes smart, shut tightly; 

tears flow; temporary 
Eyes smart, shut, tears flow. 

Effect lasts some time 


Smoke 


HC Mixture/Tita- 
nium Tetrachloride 

Sulphur Trioxide- 
Whlte Phosphorus 


Acrid 

Burning matches 


Harmless 

(1) Liquid burns skin if allowed 
to remain 

(2) Burning pieces adhere to 
skin, clothing 



Above is a chart of some of the chemical warfare agents. Below, soldier 
protects himself with a metal "shield" while fighting an incendiary bomb 




hid with their peeps in a 
roll of. the .meadow you 
thought no deeper than a 
plowtrack. You've seen 
them burst into the open, 
roar up to your point of 
vantage, roll out mortars 
and ammunition, drive in 
aiming stakes, slap mor- 
tar base plates onto level 
patches, hitch on the bar- 
rels, and cry "Squad 
ready!" almost before 
you'd convinced yourself 
they were really there. 

And you've seen what 
they can do with mortars 
— simple, chimky weap- 
ons that resemble ambi- 
tious stovepipes. 

"If these crews are well 
trained," says the colonel, 
your guide, "they'll put 
their fire just where the 
other crews laid that 
smoke screen." 

"Two rounds!" and 
"Fire!" calls the platoon 
leader. The mortars 
cough; sandbags weigh- 
ing down baseplates jolt 
into the air and fall back; 
projectiles whir high into 
the air, like oversized 
game birds. 

The mortar crews are 
aheady retiring to their 
peeps before the shells 
land — right on the nose — 
in the midst of the earlier 
smoke screen. The colo- 
nel is pleased and proud. 
The mortarmen are grin- 
ning; they expected di- 
rect hits. Their peeps 
disappear over a rise. 

Pi'oficiency like that 
supports what the Presi- 
dent said: 

"Any use of gas by any 
Axis power . . . will be 
immediately followed by 
the fullest possible retal- 
iation." 

The mortar shells today 
were filled with white 
phosphorus. That's pri- 
marily for making smoke 
screens, though flaming 
bits of phosphorus will 
cause incidental havoc to 
the human skin. 

But if the Axis chooses 
to have it so, those shells 
can well be filled with 
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Chemical mortar crew, dragging 
their weapon on a cart, fight 
mud and grade in straining to 
get into position to open fire 




.-4 




something else. With Lewisite, for instance, 
that reeks of geraniums and irritates the 
nasal passages, and burns the skin and 
poisons the body. Or the new nitrogen 
mustards, that blister, and attack the eyes, 
and kill. Or with other liquids and vapors 
that sear, and suffocate, and bhnd. 

In war you must be ready for anything. 
Part of our preparedness program includes 
huge arsenals, filled with deadly doses of 
gas, ready for the challenge if it comes. 

Dabblers in horror have 
often suggested that the 
Axis, harried by the spec- 
ter of defeat, would resort 
to gas, perhaps by an air 
raid to douse civilians. 
Chemists generally scoff 
at that idea. It would take 
more thousands of planes 
than the enemy seems to 
have to make even one 
such raid effective, and 
we have the promise of 
both Churchill and Roos- 
evelt that retribution 
would be swift and sure. 
But attack against sol- 
diers in the field is anoth- 
er matter. Though they 
haven't tried it against us, 
they might. (The Chi- 
nese, though, report more 

Monster mechanized smoke gen- 
erator can obscure a large area ^ 



than 1,000 incidents in which the Japs used 
gas, and show photographs to prove it.) 

Gas is perhaps as powerful a psycholog- 
ical weapon as a physical one. The danger 
of it burdens all armies with heavy protec- 
tive equipment. Fear of it may lower a 
soldier's morale. Threat of it ties up un- 
numbered workers, in manufacturing pro- 
tective equipment and in learning the rites 
of decontamination. 

Chemists uniformly seem to feel gas wai'- 
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United Nations' stand is that we won't open gas warfare, but we're ready 
if Axis does. Bombs being put aboard car for shipment to loading plant 

fare is more humane than any other kind. 
They cite figures from the last war — 95 
percent of the Americans wounded by bay- 
onet died; 24 percent wounded by bullets 
or shell fragments died; but only 2 percent 
of the 71,000 American gas casualties died. 

But since the thing unseen is most feared, 
and potent gas concentrations may be in- 
visible, statistics don't completely lay the 
ghost. What should reassure is the confi- 
dence of the C.W.S. that we have the an- 
swer to whatever the enemy may try. 

They call our service mask the best in 
the world. For protection against blister 
gas, every soldier is given 
two protective covers, in 
which he can crouch in 
the event of airplane gas 
spray. There is protective 
clothing, protecting oint- 
ment to neutralize vesi- 
cants. A fat-bodied tank 
truck can decontaminate 
huge areas, soldiers sit- 
ting on its fenders to hose 
down the vapor-laden 
terrain. There are ch-sm- 
ical detectors — crayons, 
paint3, powders and pa- 
pers — that change color 
in the presence of gas, and 
even by their altered hue 
indicate which gas is 
present. 

Modern flame throwers cover a 
target with fuel that continues 
to burn wherever it lands 



These are for defense; 
but above all, we're ready 
to dish it out. In the last 
war, gas attack often de- 
pended on the whimsies 
of the wind; a change of 
breeze might gas your 
own side. Now, gas can 
be laid wherever artillery 
can fire or planes can fly. 
Our Mitchells or Bostons 
can carry 1,000 pounds in 
spray tanks. Mortars, 48 
to a battalion, can lay 
down five tons of gas in 
two minutes. 

"After two minutes 
such fire is useless, be- 
cause the enemy is either 
a gas casualty or has put 
on his mask," Edgewood 
spokesmen explain. 

You watch a show of 
rapid fire by a mortar 
crew. Each shell has to be 
handled four times, and is 
set off by the force of its 
drop from the mouth to the breech of the 
mortar. The crewmen swing with the pre- 
cision and grace of a ballet chorus. Four- 
teen shells are in the air before the first 
one explodes in a burst of orange on the 
distant woods. Twenty rounds are fired in 
41 seconds! 

Or we could use gas in land mines. A 
distant road on the range explodes in 
smoke and fire. That was phosphorus, too; 
it could have been mustard. In 30 minutes, 
one company can lay out enough mines to 
contaminate seven miles of roadway. 
"Most people," in the words of Maj. Gen. 
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William N. Porter, chief 
of the Chemical Warfare 
Service, "think of us as 
the men who are working 
up secret and terrible new 
gases to destroy the en- 
emy. Actually, by far the 
larger percentage of our 
energies and resources 
goes into protective work, 
and in that field the most 
important item is smoke." 

Chemical Warfare 
Service smoke screens 
shielded the Yanks land- 
ing in Africa, and protect- 
ed them throughout that 
campaign. The famous 
raid on Dieppe might 
have had a different end- 
ing, had not one of the 
shore batteries been im- 
properly "smoked." That 
was because ships carry- 
ing the smoke mortars 
were sunk. 

Mortar crews with their 
high-explosive and 
smoke shells may be ex- 
pected in the front line of 
any invasion. So dehcate- 
ly are the shells fused that 
contact with the surface 
of the water will set them 
oS. 

At Edgewood, the mor- 
tarmen demonstrate. Far 
to the left is a broad river. 

(Continued to page 158) 




Gassed area may be 
made safe for troops by 
work of decontamination 
crew, above. At right, 
how a soldier protects 
himself from gas attack 
while in the open. He 
wears the service mask, 
and squats beneath indi- 
vidual protective cover, 
which is gas-resistant, to 
safeguard skin against 
vesicants. Below, spectac- 
ular shot of a surprise 
"gas attack" on troops. 
Note men dispersing and 
quickly adjusting masks 
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Victory Ship Makes 15 Knots, Outstrips Liberty 




Sleeker, faster and more powerful than the "ugly duckling" Liberty Ship is its companion, the Victory Ship 



Designed by the Unite d States Mar itime 
Com mission as an improvement on the 
storied Liberty Ships, the newer Victory 
Ship is faster and sleeker. Its speed of 15 
knots is about 4 knots faster than the Lib- 



erty models. It has finer hull lines, and 
has turbine-gear propulsion machinery 
which delivers more than twice the horse- 
power of the reciprocating steam engine 
used in the Liberty Ships. 

7/ 

Sailors Lift 1,400-Pound Log in Drill at Training Station 

When the physical training instructor Lakes, 1 11., a 1,400-pound timber goes sky- 
yells, "One, two, three, and up she goes," ward. Bars are attached to each side of the 
at the U. S. Naval Training Station, Great log with space for a dozen sailors. This 

novel exercise was introduced by 
Chief Specialist H. W. Hawelka, a 
former Chicago policeman. ^ 

Air Battleship Aims Guns 
By Central Control 

Superbombers capable of csuTy- 
ing half-carload lots of bombs, 
bigger than blockbusters, across 
the Atlantic and back again with- 
out refueling are promised by 
Gen. H. H. Arnold, Army Air 
Forces chief, in Army Ordnance 
Magazine. The planes will have 
"eyes" that will help guide them 
to their targets, or warn of the ap- 
proach of enemy interceptors, cind 
even plot the coui'se of the pur- 
suers. For defense, they will be 
armed with cannon even larger 
than the 37-millimeter guns now 
carried by some fighters. These 
cannon will be mounted in multi- 
ple turrets, operated from a cen- 
tral aiming position, comparable to 
the fire-control system of surface 
warships. While paying high trib- 
ute to the Flying Fortresses and 
Liberators, Gen. Arnold declares 
the new superbombers will render 
Giant timber serves as muscle maker for Navy at Great Lakes these craft obsolete. 
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Ship Funnel Rides on Trailer to Outfitting Dock 



In an era of widespread 
prefabrication, shipyards 
present strange sights, 
but few more novel than 
the sight of a West Coast 
yard's "jitney" mounting 
the huge funnel of a de- 
stroyer. The jitney is a 
form of cut-down trac- 
tor-truck. On its run 
from the metal shop to 
the outfitting dock, it 
hauls the funnel from the 
spot where it was made 
to its destination aboard 
the ship being completed. 
At the dock a heavy- 
weight traveling crane 
boosts the funnel from 
the back of the trailer to 
the destroyer deck. 

Truck takes prefabricated 
destroyer funnel at right 
to dock where crane lifts 
it into place aboard ship 




One'Man Machine Bales Hay in Compact 'Carpet RoUs^ 



In actual tonnage, hay is the heaviest of 
all crops harvested in the United States, 
yet the mechanical aids to the harvesters 
havq jieretofore still left a tremendous lift- 
ing job dependent on human muscles. The 
Allis- Chalmers Tractor Division now has 
announced a one-man pick-up Kay baler 
intended to take the backaches out of hay- 
ing, and convert it to a one-man, family- 
farm operation. The baler is to be put into 
production "as soon as machine tools and 
materials are again available." Its most 
unconventional feature is the appearance 




Operating by power takcefF from tractor, baler rolls up hoy like carpet 



of the finished bales. They are rolled like 
strips of carpet, a procedure said to permit 
tighter compression than in the conven- 
tional square bales. One man — the tractor 
driver — handles both tractor and baler, 
which is operated by power take-off. The 
baling operation is automatic, ordinary 
binder twine being used instead of wire. 
Bales are about three feet long; diameter 
and density can be regulated to suit the 
need. For easy handling, bales are normal- 
ly made to weigh 65 to 70 pounds each. The 
baler, weighing less than a ton and a half, 
is mounted on two rub- 
ber-tired wheels, and has 
a hinged tongue that per- 
mits trailing it behind the 
tractor, for travel over 
narrow roads or through 
farm gates. The baler's 
pick-up mechanism, in 
combination with the 
press roll, is said to save 
the maximum number of 
leaves, which contain 
some 80 percent of the 
feed value of hay. The 
cylindrical bales, with 
stems curved around and 
tightly held, are said to 
shed water, making the 
bale more resistant to 
weather. 
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SHARPER EYES 
FLYING SNOOPERS 



\ 

V 

\ 




Vj( \^ Above, Wright 
^SA ^ ^ era equipment 
<^ Below, a lens 




Field photopraphic technicians test new cam- 
in the air under simulated battle conditions, 
specialist studies new aerial camera lenses 
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/^LIPPING the treetops at five 
^ miles a minute, the pilot of a 
Yankee pursuit plane pulls the^ trig- 
ger. But no rattle of machine guns 
follows, no bullets rip the hangars 
flanking the enemy air field over 
which he skims. This is a photo- 
graphic strafer. The trigger starts a 
roll of film unwinding, and the plane 
brings home a continuous-strip pic- 
ture of everything within range. 

There has been no warning of the 
approach of the low-flying plane, and 
antiaircraft weapons are virtually 
useless against it in the seconds that 
it was overhead. 

Back at his base, the flying snoop- 
er's film is processed into a continu- 
ous photograph; no overlapping of 
separate views, no tedious study of 
faint outlines magnified from a high- 
altitude shot. The low-level picture 
is sharp in every detail despite the 
terrific speed at which it was filmed. 

A few months ago no existing cam- 
era could achieve these results. Even 
one-shot pictures from a fast plane 
were usually blurred. Reconnais- 
sance depended on high-level sn-ea 
photography for a complete picture 
of enemy installations. Development 
of the continuous-strip camera is an 
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outstanding achievement 
of the war, giving the 
United Nations a decided 
advantage in aerial re- 
connaissance. 

A second innovation is 
a continuous-strip print- 
er which can produce 
1,000 nine -by -nine inch 
prints per hour, a rate 
many times faster than 
standard photo -printing 
machines. Two men can 
do the job, and they need 
no air-conditioned labo- 
ratory. The portable ma- 
chine can be opei'ated in 
an army tent. 

From Wright Field also 
comes word of a copy and 
enlarging adapter which 
can be housed in a small 
trunk and carried in air- 
craft. Equipped to accom- 
modate both eight-by-ten and five-by-five 
cameras arfd made entirely of wood, it 
weighs about 200 pounds and can be set 
up in ten minutes. Being transportable by 
air, it is unnecessary to return to a base 
to copy or enlarge pictures. 

Few details of the continuous-strip cam- 
era have been revealed. It can be said that 
it employs a long strip of film — color film 
can be used — with no breaks or overlaps, 
and test pictures made at 300 miles an hour 
plaiply showed gasoline ration stickers on 
windshields of automobiles. 

High-level reconnaissance, too, has been 
refined to an amazing degree. With color 




Photo by Aerial Photography Laboratory, Wright Field 

Air officers examine a continuous strip photograph mode at low altitude 

photography and three-dimensional view- 
ers the photographic interpreters ferret 
out enemy targets entirely invisible to the 
human eye four miles overhead. 

Two Gei-mans, Karl and Fritz, are 
marching to headquarters along a path 
hidden from the air by a grove of trees. 
A new wing has been added to the staff 
office building and they are to cover its 
conspicuous roof with blobs of olive green 
paint to blend it with the wooded sur- 
roundings. Nets are spread from the eaves 
at a broad angle to the ground so that no 
sharp shadows will be observed by Allied 
photo reconnaissance. 




Above is the sectional type of picture formerly standard; below, the new continuous-strip photograph 
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OWI photo 

Geological Survey mappers use a Sketchmaster to tronsfe 
ed mop details from aerial photographs to acetate ba 

An eruption of antiaircraft fii*e startles 
them. Far above, a white trail of vapor is 
being drawn across the sky. Flak bursts 
around the scarcely visible Yankee recon- 
naissance plane and Messerschmitts whine 
up to intercept the aerial snooper. But the 
Yankee spirals up to a rarefied level where 
Messerschmitts cannot breathe. His film 
exposed, he heads for home. 

The films are quickly developed and soon 
a courier leaps from a jeep to deliver the 
prints, still damp, at a 
door marked N. A. P. I. U. 
— North African Photo 
Intei-pretation Unit. In- 
side it men are studying 
maps and photographs. 
Filed on shelves along 
one wall are prints made 
from every photographic 
sortie flown by Ameri- 
cans and British from 
African fields. Cabinets 
hold an enormous range 
of information from the 
disposition of enemy an- 
tiaircraft batteries to the 
detailed characteristics of 
a Jap Zero. 

The fastest planes are used for 
aerial reconnaissance. Here a 
camera is being installed in a 
Lockheed "Lightning" fighter 



A Fhght Lieutenant receives the 
prints, captioned "Locality X," and 
since there is reasonable doubt in 
the military mind that the pic- 
tures actually represent the place 
named, the first move is to plot 
and identify the sequence of pho- 
tographs, locating them beyond 
doubt on detailed maps. A ser- 
geant compares the curve of the 
raili'oad, the crossings, the shape 
of the air field and finds they tally 
with the maps. New roads appear 
on the new prints, but their con- 
struction had been noted on a pre- 
vious sortie. The sergeant pro- 
ceeds to make an overlay, which 
is done on a sheet of tracing paper 
over the map, and is merely the 
borders of the area embraced by 
the photographs. 

The overlay and the run of 
prints are spread out on the cap- 
tain's desk. This run, or sequence 
of photographs was made at a set 
interval between exposures as the 
plane flew across its objective, so 
that the pictures, when equally 
overlapped, will make a long nar- 
row picture of the ground. The 
overlap is such that every object 
is photographed at least twice, from slight- 
ly different angles. 

The captain examines the sequence first 
in the form of a mosaic, using an ordinary 
magnifying glass. He sees nothing unex- 
pected. Then he takes the first two prints 
and lays them side by side, places his 
stereoscope in position and bends over it. 
Moving the viewer slowly, he sees a star- 
tlingly real three-dimensional model of Lo- 
cality X. Following the railroad tracks, he 



r select- 
se map 
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pauses at the barracks of 
Karl and Fritz. There is 
a new trench, several 
trucks, and the grass is 
beaten down where the 
troops cross the railroad. 
His eye moves on toward 
the air field, dotted with 
specks whose shadows on 
the ground make them 
stand out in relief. 

Knowing the exact al- 
titude, the captain can 
compute the dimensions 
of the planes. He reaches 
for his aircraft identifi- 
cation manual showing 
the silhouettes, dimen- 
sions and other data, and 
takes inventory of the 
enemy bombers, trans- 
ports, fighters and courier 
planes. Moving the ster- 
eoscope back across the 
field, he looks for bomb 
craters, notices that one 
hangar has lost its roof, 
and through the girders 
spots a fighter plane un- 
dergoing overhaul. Sud- 
denly he calls to a lieu- 
tenant at the next desk, 
who was busy computing 
the speed of a ship at sea 
by its wake. 

"Look down through 
those trees, Bert!" says 
the captain. "Notice those 
men? And if thei*e's one 
path through that grove 
there are a dozen, and 
they all converge right oy 
those treetops. See that 
liaison plane on the side 
of the field? And I think 
those are reconnaissance 
cars parked right here." 

The lieutenant exam- 
ines the prints. 

"Yep! Those men must 
be camouflaging a roof — 
a new roof. It's big. Must 
be a headquarters. Won't 
the bomber command 
love to know about this." 

The prints were rushed 
over to the Bomber Com- 
mand, a red pencil mark- 
ing the site of the hidden 
headquarters. When the 
pilots came in to be 
briefed before their next 
mission, the commander 
had laid out the prints in 
mosaic form, and the men 
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The continuous strip printer above, developed at Wright Field laboratory, 
is portable and can be used at advanced bases for rapid printing of 
aerial photos. Below, loading photoflash bombs for reconnaissance flight 
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OWI photo 

Awaking a magnified stereoscopic examination of Army Air Force photos 
to select topographical data which will be applied to the base map 

who put out the hghts in Germany and its 
captive outposts gathered around to study 
them. Two ships were detailed to flatten 
the newly found headquarters in the grove. 

That night Karl and Fritz dove into the 
slit trench beside their barracks as the 
Yankee bombers droned overhead and 
plastered the air field. Two of the bombers 
seemed to detach themselves from the 
flight as they crossed the railroad. Skirt- 
ing the air field, they dumped their bombs 
precisely on a certain spot 
in the grove. 

Headquarters mush- 
roomed into flaming debris. 
Another Nazi nerve center 
had been shattered. 

Next day the fast flying 
eye again looked down on 
Locality X, and that after- 
noon the captain, peering 
through his stereoscope, 
noted a large gap in the 
trees. On the ground lay the 
wreckage of a building. A 
few ants were crawHng over 
it, among them doubtless 
Karl and Fritz, some of their 
faith in their own camou- 
flage technique exploded. 

In addition to reconnais- 
sance in the zones of combat, 
Army Air Force cameramen 
have been busy mapping the 
world on a vast scale for 
military purposes. In 10 re- 
cent months more than 

Barefoot to prevent damage to the 
mop, chart-makers of the Geological 
Survey add place names and other 
data to an acetate base map 
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1,600,000 square miles of the 
earth's surface were photo- 
graphed and the resulting 
pictures made into maps by 
the Geological Survey of the 
Department of the Intei-ior. 
The surveyed surface is 
equivalent to the combined 
areas of pre-war Belgium, 
Czechoslovakia, the United 
Kingdom, France, Germany, 
Hungary, Italy, Poland, 
Norway, Rumania, Spain, 
Sweden and Yugoslavia. 

This tremendous job was 
accomplished by the fast 
technique of Tri-Metrogon 
mapping. The areas covered 
were previously unmapped 
or inadequately charted sec- 
tions of African desert, Asi- 
atic and Alaskan wilderness 
and South American jungle. 
The actual mapping was 
done by a staff of 250 technical personnel 
in the Geological Survey. Aerial cameras, 
equipped with wide-range Metrogon lenses 
and operated by Army pilots, provided the 
photographs from which the Survey com- 
piled the charts. Under the old field meth- 
ods of mapping, the same number of per- 
sons would have labored at the mapping 
job ten years to cover (although in more 
detail) an equivalent area. 

The Tri-Metrogon method uses three 
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cameras set up in an airplane so that they 
obtain a set of simultaneous exposures 
covering an area from horizon to horizon. 
The central camera points vertically down- 
ward, the ones to the right and left ob- 
liquely downward, so that the, horizon 
appears near the upper edge of the photo- 
graphs. The oblique photographs overlap 
the corresponding vertical photographs 
about two inches on a nine-by-nine inch 
negative. 

Successive exposures are taken along the 
line of flight at intervals to assure proper 
overlap of photographs to satisfy stereo- 
scopic and control requirements of photo- 
graphic mapping. Parallel flights are 
spaced approximately 25 miles apart. The 
standard scale is 1 to 1,000,000, which 
means that one mile on the ground is rep- 
resented by approximately one- sixteenth 
inch on the map. An Army plane can pho- 
tograph 20,000 square miles in three hours. 

Giant Caliper Matches Tires 
To Prevent Excess Wear 

Dual truck tires are matched with a 
gage that reveals fractional differences in 
diameter. Differences as small as three- 
tenths of an inch in rolling radius force the 
dragging of one tire over 93 feet of every 
mile traveled, causing excessive wear on 
both tires. Used like a caliper, the gage 
measures the tires without removing them 
from the wheels. It is scaled in one-eighth 
inch gradations. 




Measuring dual tires on truck without removing them 
from wheels. Matched tires eliminate wasteful drag 



Electrically Heated Air Suit 
Plugs Into Wired Shoes 




Air ^vnn^t plugs in electrically heated battle dress 

When a Yankee aerial gunner puts on 
battle dress, he is assured of freedom of 
action and plenty of warmth. His clothing 
is of lightweight cloth, warmed by current 
passing through veins of electric wire — 
much as your kitchen toaster's heating ele- 
ment is activated. Not even the gunner's 
feet are exposed to the frigid climes of the 
stratosphere, for his shoes plug directly 
into the "outlet" on the trouser cuff. 

7f ^-^/ 

"Paper" Box Soaked 24 Hours 
Fails to Fall Apart 

After being submerged in water for 24 
hours, a paperboard box developed by the 
Du Pont Compa ny, not only held together 
but supported the weight of its contents. 
This weatherproof box is made of four to 
eight sheets of paper laminated together 
with a waterproof vinyl resin. The mate- 
rial can be shaped on standard fibei'board 
box machinery. Designed to meet govern- 
ment specifications for the shipment of 
vital materials overseas, the boxes can be 
stacked on open decks and stored in damp 
tropical warehouses. 




^Swelled by the penetration of water, 
wood is capable of exerting a pressure as 
high as 200 pounds per square inch. 
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WAR WORK 
SET^ MUSIC 



Music on the job helps relieve monotony and fatigue. Employees 
form a band at General ^lectiic__Elant (above) and workman 
sings at plant of ^Botanv Worsted Mills, Passaic. N. J. (left) 

IV/rUSIC, with its power to relieve monotony and 
^ reduce fatigue, is helping workers to set war- 
time production records. In thousands of plants 
workers have a daily accompaniment of tuneful 
melodies brought to them over loudspeaker sys- 
tems while they are at their tasks. 

Plants where musical programs are broadcast to 
working employees are estimated to number more 
than 5.000, ranging from laundries and bakeries to 
arsenals and shipyards; from textile mills and to- 
bacco factories to airplane and tank plants. Even 
a battleship, evidently, can be built more efficiently 
to music, for production records were established 
in the construction of the new 35,000-ton Alabama, 
during which workers on the job heard six concerts 
daily from phonograph records played through an 
amplifying system. 

Successful use of music is by no means confined 
to war plants. Music and work have formed a part- 
nership that apparently has come to stay. In a San 
Francisco experiment music was broadcast on all 
floors of a large office building. Employers and em- 
ployees alike said music helped them work more 
smoothly and efficiently. 

Several hospital operating rooms are wired for 
music, and reports are that surgeons and attendants 
do better and smoother work and the patients are 
soothed as well. The value of music to speed conva- 




40 



POPULAR MECHANICS 



"lescence has long been recognized. 

Industrial use of music is not 
meant to entertain, but to lessen 
monotony, boredom and fatigue. 
Music lifts the spirits of the work- 
ers, and even reduces accidents 
caused by tiredness. One works 
manager calls music a "mental vi- 
tamin" for his employees. Another 
says music reacts on factory work- 
ers much as "sea chanties" did on 
the crews of sailing ships. 

"Home talent" shows are the or- 
der of the day in countless facto- 
ries. They are broadcast at lunch 
hoTOi's, rest periods or at changes of 
shifts. And the amplifying systems, 
of course, are used for all manner 
of announcements, as well as im- 
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Music "piped" to workmen, 
as above, brings about such 
increases of work as charted, 
left. "Efficiency bonus" was 
paid for work above specific 
rating, so percentage of bo- 
nus reveals amount of work 
increase. Chart was com- 
piled by Operadio Manufac- 
turing Cc>. of bt. t.harles. III. 
Below, the control room in 
a General Electric plant 



portant news events. In many 
plants, elaborate broadcasting stu- 
dios are maintained. Some of them 
are large and theaterlike — suita- 
ble for staging amateur or profes- 
sional shows for off-shift workers. 

The same sound systems that 
bring music to the woi-kers are 
used to page officials, supervisors 
or individual employees, the call 
message being superimposed over 
the music, which is reduced in vol- 
ume but not stopped. One aircraft 
plant transmits some 3,000 paging 
messages daily over its plant sys- 
tem, thus saving about four min- 
utes a call. Based on a supervisory 
wage of $1.50 per hour (most calls 
are for supervisors), annual dollar 
savings are estimated at $109,200. 
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Courtesy RCA Victor and Botany Worsted Mills 

Circuit that transmits concerts may also be used to page persons, or to send out announcements 



That musical programs actually do in- 
crease production is revealed in numerous 
studies. One series of tests by the Stevens 
Institute of Technology in 16 plants showed 
these avei-ages, as reported by Harold 
Burris-Me yer, director of sound research 
of the institute, to the American Society o f 
Mechanical E ngineers: 

After the inauguration of musical pro- 
grams in the 16 plants, the average output 
in terms of units per employee increased 
6.25 percent. The index figure of produc- 
tion rose from 301.2 percent before music 
to 335.6 percent after music. Early depar- 
tures from work averaged 2.52 lost man- 
hours before music, and only .845 after- 
ward. Monday morning absenteeism de- 
clined from an average of 22.75 percent to 
only 2.85 percent after the music was made 
a daily feature. 

Information for these studies was com- 
piled under the direction of R. L. Cardinell . 
industrial speciahst of the Stevens Ins ti- 
tute, who conducted much of his workTm- 
der the auspices of the Office of Production 
Research and Development of the War 
Production Board. 

What types of music are best adapted to 
plant broadcasting — classical, operatic, 
popular, band, "swing," or a combination? 
And how often should it be broadcast? 

It is agreed that martial types of music 
are best for early morning, or at the begin- 
ning of a shift. Toward the end of a shift, 
or late at night, fast music, such as polkas, 
generally is favored. In between, there 
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seems no particularly outstanding variety. 

Popular numbers, waltzes and semi- 
classical selections ai*e used at intervals 
throughout the day. "Mixing them up" is 
a frequent method. 

"Musical request boxes" are common in 
many plants. Younger workers like rt^ore 
popular music. At the East Pitts burgh 
plant of Westinghouse Elective arid~Manu~- 
facturing Uompany, in fact, girl employees 
in tive divisions broke production records 
to such tunes as Tommy Dorsey's "Boogy 
Woogy" and Abe Lyman's "Amen." In 
some plants, college songs ai'e played dur- 
ing the football season, and Christmas 
music during the holidays. 

Music is not played continuously. Pro- 
grams vary from 10 minutes each hour to 
six half-hour concerts per 24-hour day. In 
a typical instance, the Cluett-Peabod y 
Comp any, Ti'oy, N. Y., shirt makers, broad- 
casts daily to all depai-tments from 7:45 to 
8:00 a.m., from 10:45 to 11:00 a.m., and from 
3:45 to 4:00 p.m., and to individual depart- 
ments at several other 10 to 20 minute in- 
tervals in midmorning and midafternoon. 

Perfection of loudspeaker systems of 
high fidehty is one reason music has gained 
favor in industrial plants. 

Machinery noise at first was thought to 
be a drawback to music, but careful meas- 
urements of noise intensities, scientific 
placement of speakers, and control of vol- 
ume make music as effective in riveting 
and pneumatic drilling departments as in 
the more quiet laboratories or testing di- 
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visions. It has been found 
that music will penetrate 
to the ears of the work- 
ers, even when the noise 
level is incredibly high. 

One manufacturer of 
sound equipment for fac- 
tories ( Qperadio Manu - 
facturing Company. St. 
Charles, 111. ) answers the 
question, "How can music 
be heard over the noise 
of the machines?" like 
this: 

"The problem is largely 
solved by having the loud 
speakers pitched accord- 
ing to the noise level in 
the various departments. 
The vibration frequency 
of the vertical-cut tran- 
scriptions is far higher 
than most of the factory 
noise, virtually fanning 
the sound-wave range 
audible to the human ear. 
And since the frequency 

(Continued to page 150) 




Photo above, courtesy RCA Victor and Botany Worsted Mills 

Some like it sweet, some like it hot— both get their wish (above). Below, 
no matter how noisy the department, the music penetrates effectively 
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Beacon Trail Leads Battered Plane to Field 



Bombers returning to England by night 
with their instruments — their "eyes" — shot 
away are led to the nearest landing field 
by a "road of light." Arriving over the 
English coastline, the battered plane flashes 
word of its damage to searchlight crews. 
The light crew forwards the information to 
a control room, which plots a route to the 
nearest landing field. The first searchlight 
crew points its beam in the direction of the 
next searchlight along the route; the sec- 
ond light crew snaps on its beam when the 
plane arrives in its sector, and guides the 
craft to the next — and the procedure is 
continued until the plane is safely over the 
chosen field. In one night as many as 30 
planes have been brought safely to base by 
this "homing beacon" service, perfected by 
the British Antiaircraft Command. Should 
a plane nearing an airfield be unable to find 
the landing strip, a circle of lights may be 
switched on, and by following it the pilot 
eventually comes to the strip. 
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Propeller-Rudder Lets Ship ^Turn on a Dime" 



Ships may turn on the 
spot — with no forward 
motion — when equipped 
with a propeller to which 
the United States gained 
access when we entered 
the war. The patent for 
the Austrian invention, 
the Voith-Schneider pro- 
peller, was seized by the 
Ahen Property Custodi- 
an. The propeller propels 
and steers a vessel simul- 
taneously but independ- 
ently. Altering the pitch 
of its blade will change 
the vessel's course from 
full speed ahead to full 
thrust astern, move it 
sidewise, or turn it 
around "on a dime," while 
the screw continues to act 
at constant speed and in 
the same direction. 
Equipped with the propeller, a ship is free 
from such appendages as rudder and rud- 
der stock. Advantages of such maneuver- 
ability in a warship are obvious, especially 
in an era when any vessel might suddenly 




Wake shows extreme maneuverability of ship with propeller-rudder in inset 

find itself under air attack. More than 50 
German warships are understood to be fit- 
ted with this propeller, and U. S. Navy and 
Maritime Commission officials recently at- 
tended a demonstration of its operation. 

Drier to Make Hay in the Rain Rests on Floor of Haymow 



In rain or shine, farmers can cure hay in 
the barn with a drier consisting of a blower 
and a system of air ducts built on the floor 
of the haymow. Developed by engineers of 
the Tennessee Valley Authority, in co- 



Experiment Station , the drier was used last 
year to cure more than a thousand tons of 
hay. The forced-draft system is laid out 
horizontally with a main air shaft and lat- 
eral vents. The laterals, arranged in pairs, 



operation with the Ten nessee A gricultural are hke rectangular feed troughs turned 

upside down and raised 
about one inch off the 
floor to permit air to pass 
up through the hay. The 
size of fan used depends 
on the amount of hay to 
be dried. For best results, 
the engineers found the 
total depth of hay in the 
barn should not exceed 15 
feet with not more than 
eight feet dried at one 
time. The blower is kept 
operating until the farm- 
er finds that no warm, 
moist air is being blown 
from the hay. Experi- 
ments with alfalfa, clover, 
timothy, soy beans, bar- 
ley, oats, and mixed field 
grasses have revealed 
that the barn-cured pi'od- 
uct is superior to hay that 
has dried in the field. 
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Air blown from fan (see inset) passes through main shaft to side vents 
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Transparent plastic and condemned plane parts make visual study aids for 
aviation cadets. Above, mockup of hydraulic system of advanced trainer. 
Below, duplicating instrument housing in Plexiglas; workings are visible 
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scrap material and 
condemned airplane parts 
are speeding the ground 
school instruction of avi- 
ation cadets at Mather 
Field, an advanced flying 
school of the Army Air 
Forces Flying Training 
Command. 

In the Mather Field 
Synthetic ~Trarni ng Aids' 
Laboratory. \A. J use^h Cr 
Dixon an-ects the build- 
ing ot visual appliances 
that enable the future 
fliers and mechanics to 
look right inside aircraft 
parts and see how they 
work. The laboratory 
mock-ups are built of 
Plexiglas, fiberboard and 
other material. 

Hydraulic systems for 
airplanes, various types 
of navigation instru- 
ments, and other aids to 
flying are also being pro- 
duced in the laboratory. 

Lieutenant Dixon con- 
ducts the laboratory un- 
der the direction of Maj. 
Joseph C. Terry , director 
ot tne Mather Field 
Ground School ! ~ 
Because a high percent- 
age of training accidents 
are traceable to faulty 
knowledge of the hydrau- 
lic system that operates 
the retractable landing 
gear and the flaps on ad- 
vanced training planes, 
the laboratory's initial ef- 
fort was a mock-up of the 
hydraulic system. 

Students formerly 
viewed the various parts 
of the system by studying 
an airplane mounted up- 
on blocks, supplementing 
this makeshift procedure 
with a perusal of charts 
and diagrams. 

The new mock-up con- 
denses the system into a 
mobile, working model, 
readily demonstrating the 
relationship of the four- 
teen principal working 
parts. The visual mock- 
up permits as many as 50 
students to study the sys- 
tem simultaneously, ac- 
complishing in one hour 
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what formerly took five or six. 

The hydrauHc model is activat- 
ed by a small, electrically driven 
pressure pump. It demonstrates 
the automatic and the two manual 
operations pilots can use to drop 
a plane's retractable wheels into 
landing position. 

"In studying the hydraulic 
mock-up," Lieutenant Dixon ex- 
plained, "the student pilot opens 
the landing gear selective valve 
and opens the time lag valve, just 
as he does in his training plane. 
Hydraulic pressure pushes the 
landing gear to the 'down' posi- 
tion. When the student pushes the 
landing gear selective valve on the 
mock-up, he can actually watch 
the mechanical operations which 
ensue. 

"In case there is no pressure — 
for example, if a pressure pump 
were put out of operation — the pi- 
lot presses the landing gear selec- 
tive valve and pushes the time lag 
valve as before, then works the 
lever of a hand pump to supply the 
hydraulic force necessary to force 
the wheels into landing position. 

"In case the normal hydraulic 
system is inoperative by reason of 
a broken bit of tubing, or a bullet- 
riddled valve, the pilot can switch 
to an emergency system and pump 
the wheels down manually. Each 
of the operations is clearly demon- 
strated on the hydraulic mock-up. 

"Visual study provides many 
shortcuts and eliminates many 
hours of poring over books and 
diagrams." 

None of the equipment used in 
the synthetic training aids labora- 
tory is good enough for use in a 
plane. Most of it is badly worn 
and has been condemned. 

A featherweight communica- 
tions system for a primary train- 
ing plane consisting of a battery, 
an ampHfying tube, a few feet of 
wire and a container, has been de- 
veloped in the laboratory and now 
is in use on planes at Mather Field. 

The new apparatus supplants a 
"speaking tube" arrangement into 
which the instructor bellowed at 
the top of his lungs, in a futile ef- 
fort to compete with the roaring 
motor and the whistling wind. 

Private Leo H. Brown of San 
Francisco, who dabbled with slot 
machines, pin tables, juke boxes, 
radios and other intricate mechan- 

(Contlnued to page 148) 
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Glass Box Shows at a Glance 
What Postman Has Left 



Properly mounted, mailbox can be seen from indoors 

Going outside to fumble with the mail- 
box to determine whether the mailman has 
come is an age-old ritual with most house- 
holders. With a glass letter box this trip 
can be avoided, as a glance out the window 
at the transparent container will show 
whether there is any mail. It is made of 
heavy glass mounted on a plywood frame 
treated against moisture and termites. ^ ^ 



It Isn't the Humidity, Aft6r All 
— It's the Relativity 

In "sticky" weather, it's not so much the 
humidity as it is the "relativity" that makes 
you uncomfortable. Humidity is a relative 
term and the degree in which it exists de- 
pends on the temperature. Hundred-per- 
cent relative humidity — found only in a 
Turkish bath or a tropical rain forest — is 
where the air at a given temperature can- 
not absorb any more water vapor. But if 
this temperature should rise, say from 90 
degrees to 100, the relative humidity would 
no longer be 100 percent. The warmer air 
woiild be able to absorb more moisture, so 
the ; relative humidity would drop a few 
degrees. Also, if relative humidity in the 



desert is 20 percent at 95 degrees, and the 
temperatui-e should fall to 80, the percent- 
age of water vapor would rise. In other 
words, the same roomful of air can be ei- 
ther "dry" or "damp" depending not on 
how much vapor is in the atmosphere — but 
how much vapor is present at a certain 
temperature. ^ ^ 

Error Leads to Better Radiator 

For Fighter Planes 

An error by a Binghamton, N. Y., collar- 
button manufacturer 40 years ago had as 
one indirect result the development of the 
type of cooling radiators now used in most 
American fighting planes. The manufac- 
turer, wishing to make aluminum snap 
buttons, made one punch somewhat long, 
and was amazed to discover that it pro- 
duced, instead of a flat button, a long alu- 
minum tube. Under pressure the soft met- 
al had flowed through the narrow opening 
between the punch and the sides of the 
tube. He had come across the technique of 
extruding seamless, thin-walled metal 
tubes. Tubes made by this process, as at 
Winchester Repeating Arms Cq ., form the 
honeycomb of radiators used in liquid- 
cooled planes. The radiator shell is filled 
with 26,000 such tubes, in the cartridge- 
core radiators. Expanded ends of the round 
tubes are made hexagonal, so they lie 
closely together at every point of contact, 
and can be soldered together into one com- 
pact group. The coolant does not flow 
through the tubes, but around them. Air 
flowing through the open ends of the tubes 
cools the liquid. 




Honeycomb of tubes forms liquid-cooled plane radiator 
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Pontoon Tow Bridge Is Gate to Farm Shipyard 



When the Odenbac h 
Shipbuilding Co. set out 
to build oil tankers for the 
Tran sportation Corps, 
Krmy Service Forces, at 
preece, IN. Y.. i t was im^ 
possible to obtain front- 
age on Lake Ontario. So 
the company set up^shop 
on an inland farm site, 
about 1,800 feet from the 
lake, but abutting on a 
pond from which an exit 
channel to the lake was 
dredged. Still, sending 
the vessels down the 
channel for a shakedown 
cruise would interfere 
with traffic over a nearby 
road. A drawbridge of 
sorts was called for — an 
economical one, that 
) could be set in place in a 
^slhurry, and could still be 
stv^ung aside to permit the 
V . ^^essels to pass. With the 
nelp of engineers of the 
Irving Subway Grating. 
Co., an unusual type of 
span was built. It is a 
"pontoon tow" type, 65 
feet long and 22 feet wide, 
with four lifting pontoons, 
one under each corner, 
and four outrigger pon- 
toons for added stability. 
The bridge, which is 
about 200 feet back from the lake front, 
rests on a continuous concrete sill. When 
a boat is to sail through to the lake, a port- 
able air compressor mounted on a truck 
pumps pressured air into the bridge's lift- 
ing pontoons, emptying out the water. The 
span then rises several feet above the 







Portable air compressor on bridge, top, inflates pontoons, and entire 
span is swung into an especially dredged bay, allowing vessel to pass 

roadway level, and is ready for the tow- 
lines. A team of two men operating from 
the roadway can swing the entire span 
about 50 feet, to sidle it into a specially 
dredged bay, while the tanker passes. In- 
flating the pontoons and moving the bridge 
consumes 20 minutes or les 



Jeep With Overhead Exhaust Pulls Amphibious Trailer 

As a companion to the 
seagoing jeep, an am- 
phibian trailer has been 
designed. It carries a 
quarter-ton load, trun- 
dling behind the jeep on 
either land or water. Vi- 
tal parts of the jeep and of 
the trailer are water- 
proofed with special seal- 
ing materials. The sea- 
jeep has been fitted with 
an overhead exhaust, re- 
Jeep and trailer are waterproofed; overhead exhaust resembles periscope sembling a periscope. 
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This little fellow has what is valued at a king's ransom— perfect sleep. The secret is learning to relax 



T^HE three essentials of all animal life — 
including the human variety — are food, 
drink and sleep. While food may still be 
obtained in sufficient quantities and some 
kinds of liquids are always plentiful, war- 
time insomnia is rapidly growing to the 
point where it is attracting a lot of scien- 
tific' attention. 

The mystery of sleeplessness is as old as 
civilization itself, for the development of 
civilization was accompanied by the nerve- 
wracking tensions that brought about in- 
somnia. Even before the war, millions of 
Americans considered lack of a good 
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night's sleep their greatest problem. The 
output of sleep-producing medicines broke 
previous records in the United States in 
the year before Pearl Harbor. Thousands 
of sleep-inducing gadgets had been de- 
vised. One department store in New York 
City, the nervous-breakdown center of the 
nation, devoted an entire floor to a "sleep 
shop." 

With the war came dozens of new sleep 
destroyers, such as casualty lists, ration- 
ing, higher taxes, disturbed habits, short- 
ages, business upsets and air raid alarms. 
One of the prime factors in the menace of 
absenteeism in war plants 
has been a lack of re- 
freshing sleep, particu- 
larly on the part of night 
workers disturbed by 
daytime noises and dis- 
rupted routine. 

An up-to-the-minute 
survey of the latest flood 
of theories concerning 
the mystery of sleep and 
why some people fail to 
obtain it in a normal 
manner indicates that it 
is by no means necessary 
to try one remedy after 
another. One basic theory 
advanced by physicians 
and scientists seems to fit 

Photos by 

Courtesy of Whittlesey House 
Tiny platinum wires pierce mus- 
cles to record the relaxation 
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most of the insomniacs. It works 
out like this: 

Sleep is the natural and healthy 
temporary suspension of con- 
sciousness and activity, recurring 
naturally once every 24 hours and 
lasting around eight hours. It is 
accomplished when the brain dis- 
continues much of its activity 
while at the same time the normal 
voluntary and muscular activities 
are halted. Formerly it was be- 
lieved that the brain is in complete 
command and that the nerves and 
muscles subside in their activities 
accordingly. But the relations are 
not so simple. There is every rea- 
son to believe that the brain is kept 




active only if messages keep com- 
ing to it from the muscles and 
nerves. When these messages di- 
minish in number and frequency, 
as generally occurs when we lie 
down to sleep, the brain becomes 
less active. Then it sends fewer 
messages via the nerves to the 
muscles. The result is the reverse 
of a vicious circle, and ends in nor- 
mal sleep. Insomnia is pi-esent if 
messages continue to flow actively 
to and from the brain via nerves. 

When the brain fails to become 
sufficiently quiet for sleep, it may 
be induced to do so by quieting 
the nerves and muscles. Relax the 
muscles and this will relax the 
nerves. Relax the nerves and this 
will relax the brain. Relax the 
brain and — presto! — the brain 



Above, Relax-o-Cot has grooves 
for heels and neck with handle 
to stretch body, relieving ten- 
sion. Bed lamp for two (below) 
does not glare in sleeper's eye 
Photo from 

Lewis & Conger. New York City 
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^ ■ This deluxe backrest is for bed readers who like to 
\j themselves to sleep in a position that won't strain 

rows the switches and puts you to sleep. 
^^; Dean of the muscular-relaxation school 
^ is a Chicago physician, Dr. Edmund Jacob- 
son, w^ho has written aTiook called "You 
^r^^ ^eep Well" (W hittlesey House) out 
^~of what he learned in laboratorIes~ of the 
University of Chicago a nd since 1936 in his 
own , .Laboratory tor Clinical Physiolog y. 

For the purpose of pertorming tensions 
in bed to bring about relaxation, he divides 
the body into five sections, arms, legs, chest, 
eyes and throat, the latter including all of 
the muscles of speech. The idea is to tense 
each section deliberately and then relax it 
deliberately, repeating the tension until 
each section will automatically relax when 
you go to bed without being tensed. 

In the case of the arms, he suggests you 
hold them in the air with fists clenched for 
a minute or so, then relax the fists and drop 
the arms "like those of a rag doll." For the 
legs, he advises bending down the toes, 
then relaxing and stretching the heels. For 
the chest, he advises taking a deep breath 
and letting the air find its own way out of 
the lungs. For the eyes, it's turning them 
to one side and letting them settle back 
into relaxed position. For the organs of 
speech, count silently for a while and then 
stop and relax the tongue, throat and jaw. 

He adds some interesting "don'ts." Don't 
try to relax, for this brings tenseness. Don't 
make a practice of discussing any topic or 
chatting while in bed; instead, reserve the 

Inducing sleep by stretching arms with fists clenched, 
then dropping them limply on bed like rag doll 



lying down posture for sleeping. 
And don't expect the habits of a 
lifetime to change overnight; some 
persons require a year of relaxation 
discipline, although these are ex- 
treme cases. The chances are that 
if you can learn to relax completely 
for as long as 30 seconds at a time, 
you will fall asleep. 

Many variations of the same the- 
ory of muscular relaxation are ad- 
vocated by other experts on the 
subject. They all recommend 
stretching of the muscles and then 
letting them go limp. For example: 
lie on your back, bend a knee and 
clasp it with the hands, pulling with 
the arms and pushing with the knee. 
Then drop arms and leg. Or, kneel 
in bed and bend forward, stretch- 
ing out the arms as far as possible. 
Or lie prone in bed and stretch arms 
wide and legs down as far as pos- 
sible. Then relax. 

The advocates of a "warm bath 
before going to bed" have the same 
object in mind, muscular relaxation, 
but suggest heat to bring it about. 
They also point out that a warm bath draws 
the blood from the brain to the tissues near 
the skin. This lessens the blood supply in 
the brain and causes it to relax. A bedtime 
snack also draws the blood to the stomach 
and out of the cranial cavity, providing of 
course the snack is only a snack and the 
food is light and easily digestible. Unfor- 
tunately, advocates of the heat and snack 



read 
eyes 
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theories have not subjected 
them to laboratory tests. 

Extremists of this school 
suggest that to lessen the 
flow of blood to the brain 
it is helpful to wear a pair 
of wet socks to bed, espe- 
cially if it is summer or the 
room is warm. 

Apparently working on 
the opposite theory from 
those who believe the 
blood must be drawn fi'om 
the brain, are those experts 
who suggest reading in bed 
to bring about somnolence. 
Wide support of this theory 
is indicated by the large 
sale of ornate back rests 
with which the bedtime 
reader can be comfortably 
propped up. All agree it is 
injurious to the eyes to 
read on one's back and ei- 
ther a back rest or a couple 
of pillows should raise the 
head and shoulders. So 
large has this group of "bed 
readers" become that books 
of a pleasant, quiet nature 
have been specially writ- 
ten to relax the mind. The 
variety of trick bed lamps 
on sale is huge. One lamp 
is a double bull's-eye affair 
devised so that either of 
two persons in bed can read without cast- 
ing a light into the other's eyes. These 
views, also, are not supported by laboratory 
tests but result from trials made by indi- 
vidual authors who do not sleep well. 

Research into the mechanism of sleep 
has occupied millions of hours of inquiry. 
Dr. Jacobson's laboratory has made thou- 
sands of moving pictures of dial readings 
on complicated electrical machinery ar- 
ranged so that it is put into operation by 
the muscles of human "guinea pigs" as they 
fall a.'-leep. 




Young 
a jifFy. 




model (top) is completely relaxed and will drop off to sleep in 
Lower view, legs crossed, arms under head will keep her awake 



To activate the machine, the person be- 
ing tested is made comfortable on a couch 
in a sound-proofed, electrically insulated 
room, and tiny platinum wires are inserted 
painlessly through the skin to the muscles 
around the eyes, the mouth or in the arms. 
Muscular tension is registered on a flutter- 
ing wu-e, the shadow of which is photo- 
graphed. The film charts can be timed and 
read and the gradual relaxation traced 
until sleep comes. The results of these 
tests seem to bolster the "muscle and 
nerve" relaxation theory. 

Dr. Joseph L. Fet_t er- 
man of Weste rn Reserv e , ^ 
CTeveland /'j^^>Ci> 



University. 

recently supported the 
idea (suggested years ago 
by a Swiss scientist) that 
the mechanism of sleep is 
located in the hypothala- 
mus, a stalk in the lower 
part of the brain where 
control is executed over 
the involuntary body op- 
erations. He advances the 

Here's a pillow test. Sagging 
pillow shows "dead" feathers 
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Courtesy of the Sleep- Sha de Corp., 
This eye shield for the war worker on the night shift 
a feather on forehead, nose and cheek and does not 



thought that this section 
of the brain regulates the 
metabolism, or burning 
rate, of the food which is 
converted into fuel, and 
that sleep is principally a 
lull in the metabolism, or 
a "banking of the fire" in 
the body. 

The hypothalamus, he 
beheves, also acts as a 
thermostat, using the wa- 
ter intake and outflow, as 
in perspiration, to regu- 
late the temperature at a 
point necessary for com- 
fortable sleep. 

The theory that body 
temperature affects the 
ability to sleep restfully 
is generations old. Ben- 
jamin Franklin believed 
that body temperature 
under the covers was the 
principal cause of insom- 
nia. He used four beds, 
changing from one to the 
other throughout the 
night to lessen the accu- 
mulation of body heat. 

Experiments were 
made recently by the 
U. S. Ar my Medical Cor ps 
at J?'6rFKnox, K y., where 
soldiers were kept days 
in rooms varying from 30 
degrees below zero to 120 
degrees above. In the 
lower temperatures it was 
found that men could not 



rests light as 
touch eyelids 




sleep regardless of the type 
of insulated bags furnished, 
being forced to arise again 
and again during the night 
to run around the room and 
raise the body's metaboHsm 
rate before they could go 
back to sleep. 

Recognition of the fact that 
temperature and metabo- 
lism have a definite effect on 
the ability to sleep was given 
by General Electric Com- 
pany scientists when they 
developed the "automatic 
blanket" which is heated by 
electricity and is so arranged 
that a bedside switch will 
regulate the temperature 
under the covers. These 
blankets are still being sold, 
particularly to persons who 
were affected by fuel oil 
shortage. 

In view of Doctor Jacob- 
son's studies, we now can 
understand why people fail 
to sleep if cold. The skin 
sends messages to the brain 
and the brain sends back 
messages to the muscles, 
making them tense, in what 
is known as shivering. We 
shiver in order to become 
warmer. Under these con- 
ditions with messages going 
to and fi'om the brain via the 
nerves and muscles, the 
whole nervous system is 
tense, in other words, wide 

Left, clips keep covers in position 
and sleeper snug. Below, rubber ice 
pack made to fit into refrigerator 

Photo from Merchant s & 
Manufacture! ii uu.. Spiiiigfleld, Mass. 
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awake. If warmth is applied where need- 
ed, the messages and the shivering subside 
and conditions become more favorable to 
sleep. 

It is estimated that more than 700 sepa- 
rate sleep-inducing items are on sale and 
sleep gadgets sell into the millions of dol- 
lars yearly. One is a "relax-o-cot" in which 
the heels and neck are hitched in grooves 
and a lever enables the owner to stretch 
not only muscles, but the spine, as well. 

Among the most popular devices are 
seven- and eight-foot beds for tall folks 
who cannot stretch out in ordinary beds, 
others just as wide for those who like to 
"spread out" while sleeping, mattresses of 
sponge rubber which fit the contours of 
the body, mattresses with coil arrange- 
ments serving to keep two persons from 
rolling into the middle of the bed in case 
it sags, pillows with concave curves so they 
do not hunch under the shoulders, eye- 
shades which exclude light, screens which 
may be placed in windows, shutting out 
noise and light but permitting air to cir- 
culate, and humidifiers that keep the at- 
mosphere of the bedroom moist. 

Others include a Lullaphone which, at 
the turn of a switch, hums a constant 
drowsy tone to distract the mind, lullaby 
records to play on a phonograph, heat pads 
and vibrators. 

Novel, too, are luminescent stars which 
may be pasted to the bedroom ceiling so 
that they glow after the lights are turned 
out, tiny night lights which allay the fears 
of the nervous, rubber ice packs which 
may be cooled in the refrigerator and ap- 
plied to the head, or pillow. 

There are night caps which strap under 
the chin to eliminate snoring, and rubber 
balls which may be pinned to the back of 
one's pajamas, awakening the person who 
snores when sleeping on his back. 

The bed and its springs and mattresses 
have a great deal to do with the rest of 
people who ordinarily give no thought to 
insomnia. Priorities are certain to haye an 
effect on the sleep habits of the nation, for 
all types of mattresses and springs depend- 
ing on metal are out for the duration. Lit- 
erally thousands of substitute devices de- 
pending mostly on the springiness of wood 
slats, cotton rolls, and rope are being 
rushed to market. 

Certainly, since the nation's millions 
cannot carry on the work of war without 
plenty of rest, solving the mystery of sleep 
will become a more important problem. 
But it appears that if each person tries to 
find some gadget to fit his particular case, 
he will pursue the will-o'-the-wisp. Only 
if you learn to relax will you sleep soundly, 
even under unfavorable, noisy conditions. 
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Elevator for Cargo Planes 
Lifts 10,000 Pound^^ 





Tractor (top) speeds elevator to cargo plane (below) 



Loading of cargo planes is made easier 
and faster with a portable elevator that 
adjusts to heights varying from 22 inches 
to 12 feet. The elevator platform is raised 
by a five horsepower motor that can lift 
10,000 pounds, a maximum load for most 
planes. A roller-conveyor carries the car- 
go aboard ship. The elevator, developed 
by the 39th Air Freight Wing Detachment 
at the Newark Army Base, Newark, N. J., 
is moved by small tow tractors. 




300,000 Lives Saved Sinte 1913 
When Safety Work Started 

Steady improvement of the accidental 
death rate since the national safety move- 
ment was inaugurated in 1913 has resulted 
in a saving of 300,000 American lives. In 
1913 the fatal accident rate was 85.5 per 
100,000 population, and last year it was 
69.3. Every year the rate has been lowered, 
with the exceptions of 1917 and 1936. The 
total of accidental deaths in the 30 year 
period was 2,707,000, according to National 
Safety Council figures in its yearbook, 
"Accident Facts." Had the rate been as 
high each year as in 1913, the dead would 
have totaled 3,004,000. 
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TASK FORCE "^c PICK a^^>(« FLEET 




The crew of a carrier stands by ready for action as a Navy warplane 
awaits starter's signal to take off for a flight. Below, a yeoman records 
message as a signalman reads a blinker signal through the "long glass" 




'T^HE JAPS were up to something and 
^ Admiral C. W. Nimitz, Commandeijjn- 
Chiet of ttie Pacihc J?'leet, was aware of it. 

Jap cruisers and destroyers were being 
withdrawn from the South Seas. There 
were reports that as much as half of the 
enemy's fleet was gathering, obviously for 
a large scale attack. 

Alaska? Hawaii? The West Coast? Ad- 
miral Nimitz had to decide on the most 
likely target, then send out ships to stop 
the attack. He gi'ouped several carriers, 
cruisers, and destroyers into a task force 
and sent them west. The Japs came on — 



battleships, carriers, 
cruisers, and transports, 
70 ships in all. We found 
them, and our flyers 
bombed a good portion of 
the fleet out of existence. 

That was the battle of 
Midway, a good example 
of the naval technique 
America is using today. 

Technically we have a 
Pacific Fleet and an At- 
lantic Fleet. Actually, 
neither of these two 
groups of fighting ships 
may ever assemble into 
one great armada. In- 
stead, large or small 
groups are put together 
for special tasks. These 
task forces go to sea, per- 
form their duties, and are 
then broken up and their units regrouped 
into other task forces. Our two ocean fleets 
are really ranging the seven seas. 

There are undoubtedly task forces at sea 
today, but you will not hear a whisper 
about them until their jobs are completed. 
Often such a force makes rendezvous at 
sea, the ships gathering from possibly half 
a dozen ports and sailing under Umited 
orders so that not even a captain knows 
what his next step will be until he has 
completed his present instructions. 

If the voyage is to be a long one a Navy 
tanker may have been sent out some time 
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before, to refuel the ships in mid-ocean. 
Weather forecasts help decide the route and 
schedule that the task force will follow. With 
long range scouting planes being used by all 
sides, a task force likes to move under a can- 
opy of clouds to lessen the chance of detection. 

No two task forces are alike. Depending on 
the job it is to do, the distance it must travel, 
and the probable opposition, a task force is 
tailor-made to fit the work in hand. A force 
on convoy duty may consist mostly of the 
new destroyer escort vessels that are deadly 
against submarines. Another task group, put 
together to raid a Jap stronghold, obviously 
will contain a few cruisers or even a couple 
of battleships that can throw heavy shells 
ashore, and a number of aircraft carriers 
whose bomber and torpedo planes will be used 
for offense, whose fighters will protect the 
ships themselves from air attack. A subma- 
rine or two may have been sent into the area 
ahead of time to spy on the enemy and report 
his strength. 

Meanwhile, other fighting ships are kept in 
reserve. An enemy threat might develop at 
any time and enough ships must be available 
at strategic points to put to sea on short notice 
to beat off such an attack. 

This kind of naval fighting, rather than the 
massed-fleet tactics of tradition, is influencing 
the types of warships that America is build- 
ing today. Naturally, present emphasis is on 




A Navy decontaminator stands by for a gas attack 
U.S.S. Oklahoma seen from sea-plumed California 






V. 8. Navy photos 

A Grumman torpedo bomber is hoisted aboard a carrier from a Navy dock 

aircraft carriers. Secretary of the Navy 
Knox has announced that the number of 
carriers, large and small, being completed 
this year wiU multiply by many times our 
total carrier strength at the end of last 
year. Dozens of slow but useful auxiliai'y 
carriers are in action already. These new 
auxiliaries are 487 feet long and are topped 
by Sli-foot flight decks. Some are con- 
verted mercnant vessels, others have been 
built expressly for the service. They are 
used not only as floating bases for wheeled 
aircraft but also to transport planes to 
within short flight distances of combat 
areas. The planes then take off for the 
final lap of the delivery trip, cirmed and 
ready for action. Many of the 
planes operating in North 
Afi'ica were ferried across 
the Atlantic this way. 

Another new vessel is the 
destroyer escort. These DE 
boats are 300 feet long, 35 
feet wide, with a displace- 
ment of 1,300 tons. They are 
somewhat larger than a 
British corvette and their 
aiTTiament against aerial, 
surface, and subsurface 
raiders fits them ideally for 
convoy work. 

Our fleet was nearly dou- 
bled in size this year. The 
tonnage of new warships 
completed in 1943 will 
amount to two-thirds of the 
entire American fleet as it 

Off duty but always on call, pi- 
lots lounge in ready room of an 
escort carrier until the order 
comes: "Pilots, man your planes!" 
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existed last year. Auxil- 
iary vessels will be dou- 
bled in number. Navy 
combat aircraft are being 
trebled, and fighter types 
multiplied by five. 

In our new ships, the 
naval architects have 
tried to foresee the fu- 
ture. One improvement, 
for instance, is the in- 
creased ability of a bat- 
tleship to beat off enemy 
planes. Our battlewagons 
today have 100 times the 
antiaircraft fire power the 
"heavies" had in 1940. 

Some radical sugges- 
tions for future types of 
warships have been made, 
based on the present as- 
cendency of aircraft. 
Architects anticipate that 
sometime in the future 
our Navy will consist of sleek, low, turtle- 
backed ships with clean rounded decks 
that would offer little resistance to the 
sweep of the seas. Horizontal armor, 
rounded deck houses and turrets, and 
scores of antiaircraft batteries would help 
reduce the danger from enemy planes. 

In fact, the damage that can be done to 
the guns and fire-control mechanism by a 
few well placed bombs has led to a number 
of revolutionary proposals. It is suggested 
that a ship's large guns be retracted inside 
their dome-shaped turrets during a bomb- 
ing attack to avoid damage to the barrels. 
Another idea is that range finders and 
other detection and sighting mechanisms 
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that are usually mounted 
in the superstructure be 
placed on elevators so 
that they can be raised 
into place for use, then 
lowered below the ar- 
mored decks when not in 
use. Even searchlights 
would be retractable to 
avoid blast and splinter 
damage. 

The stack from the fire 
room, instead of being an 
unprotected vertical 
opening straight into the 
bowels of the ship, might 
be armored and bent over 
so that it lies horizontally 
on deck. One suggestion 
is that this horizontal 
stack might then serve as 
a catapult runway for 
aircraft. 

Rudders and propellers 
are sometimes damaged by near-miss 
bombing or torpedo attacks and a proposed 
solution for this might be an auxiliary 
means of propulsion that consists of high 
pressure streams of water ejected from un- 
der the stern for both steering and moving 
ahead. This would allow a ship to travel 
and fight in spite of underwater damage. 

A coastal battleship, smaller than the 
capital ships, of shallow draft, may emerge 
as a new special purpose vessel to protect 
an invasion force right up to its point of 
landing. Deck armor might be as thick as 15 
inches. It might have 15-inch retractable 
main batteries, a hangar for collapsible 
aircraft that could be catapulted along the 
runway on its horizontal smokestack, and 




Incendiary tracer shells pour from 
20-millimeter antiaircraft guns in 



the barrels of these high-powered' 
practice on flight deck of a carrier 



would be studded with antiaircraft guns. 

Aircraft carriers may split into two dis- 
tinct types. The big carriers might have 
two flight decks, with a sort of treadmill 
accelerating runway on the upper deck to 
facilitate getting heavily loaded bombers 
into the air. The carrier-cruiser might be 
a smaller type armed with 10- or 11-inch 
guns for offensive action, with a single- 
deck accelerating runway for planes. 

Another new special-purpose craft is the 
antiaircraft destroyer, literally a floating 
pincushion of antiaircraft guns. 

These suggestions indicate what our 
warships may be like in the future; mean- 
while, the American Navy has found no 
foe that can't be whipped. 



U. S. Navy aircraft escort the heavy cruisers of a "task force" on maneuvers off the California coast 
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Lighted Training Ringsight 
Uses Photographic Film 




Cheap training ringsight duplicates that on Spitfire 

Built at one-tenth the cost of the official 
combat sight is a simplified airci'aft train- 
ing gunsight, used to train student Navy 
pilots in the art of blasting Axis planes. 
The sight, built by the Amprican Optical 
J^£t^ consists of a 15-inch-long cylinder 
containing a light source, a photographic 
film of target rings, and an optical system 
of two easily ground lenses and an tmsil- 
vered plate glass mirror through which the 
pilot looks. The target rings reflected on 
the mirror permit the flier to line up his 
target accurately. It duplicates the per- 
formance of the Spitfu-e combat sight. It 
can be adjusted to meet simulated condi- 
tions of night-flying, or glare. It will be 
installed on Navy training devices simu- 
lating actual combat flying by means of a 
light beam gun and a toy target plane that 
constantly changes speed and alUtude 



Bombardier's Perspective Map 
Is Bird*s-Eye View of Target 

To a navigator or bombardier, approach- 
ing a target at a height of five miles and a 
speed of three miles a minute, a few sec- 
onds' hesitancy in recognizing landmarks 
may make the difference between a hit or 
a miss. Because this is especially true of 
U. S. bombardment crews, specializing in 
pinpoint accuracy, a new type of map had 
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to be designed, so that the crewmen would 
be able to spot their target in time to drop 
their bombs, sometimes from five miles 
distant. A perspective target map was de- 
veloped, printed in four colors on a sheet 
32 inches square, showing the target in the 
center. Such maps give only the details 
and terrain features that can be recognized 
unhesitatingly from the air. Such high- 
lights as railroads, rivers, bridges and 
lakes stand out prominently. The center 
map is surrounded by perspective draw- 
ings of the target area from six different 
approaches, so that flight leaders have an 
option of bombing runs. 

Snap Gage for Checking Threads 
Combines ''Go-No Go" Limits 

A thread roll snap gage combines "Go" 
and "No Go" limits for rapidly checking 
male threads to both maximum and mini- 
mum in one operation. The gage consists 
of a frame similar to an ordinary snap gage, 
in which two sets of gaging rolls are mount- 
ed, each roll being free to rotate. One set 
represents the "Go" limit, 'the other the 
"No Go" limit. Such gages are widely used 
in aircraft, ordnance and automobile work, 
for such inspection jobs as checking air- 
craft studs and various critical threaded 
parts. They not only check the assembly 
of male threads with female threads, but 
also assure uniform interchangeabiUty 
within prescribed limits. In addition, they 
reveal specific inaccuracies, so that steps 
can be taken to correct the tool or machine 
at fault. 




Snap gage checks threads to maximum and minimum 
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(;WJraERN^A^IFIC^ crack overnight 
^ passenger train between San Francisco 
and Los Angeles was dimmed out as it 
made time along the edge of the Pacific. 
Headlight and engine lights were "visored" 
from above, the fire box was shielded to 
prevent stray light flashes, and curtains 
were drawn on the windows of every car. 

Miles ahead, the engineer could see the 
subdued lights of the next town and as he 
watched, these lights began to blink out. 
The town went dark. 

"Black 'er out, Jim," he called to his fire- 
man. "There's an air raid alert." 

The fireman reached for his fuel feed 
valve and gave it a couple of turns. Almost 
at once the engine's long plume of white 
smoke darkened into a black smudge that 
blended with the night. Storm curtains 
went up in the cab and the headlight was 
dimmed. Blacked out, the train kept on 
its way. 

Keeping traffic on the move during 
blackouts is hardly a sentence in the book 
of how America's railroads ar6 winning 
their part of the war. With a minimum of 
delay they are transporting 2,000,000 sol- 
diers per month, delivering more than 4,000 
cars of export freight a day to waterfront 
terminals, handhng 10,000 cars of mihtary 
supplies in and out of training camps every 
24 hours, and are delivering some 40,000,000 
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Waving sooty plumes of defiance at the Axis, Santa 
Fe locomotives speed war loads over tracks. Below, 
adjusting a dim-out hood on Southern Pacific engine 
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Boilermakers performing "major operation" on big locomotive 



heavier loads than could the best 
engines of 25 years ago. That's a 
pai't of the story of how the iron 
horse has increased his horsepow- 
er. It's true, too, that by putting 
bigger loads into every freight car 
you can make few cars do the 
work of many, and yet that isn't 
the whole secret. The answer to 
how it's being done is pretty com- 
plex, but fundamentally it is that 
every man, woman, and piece of 
equipment on the railroads is 
working at full efficiency. 

For background we might visit 
the Southern Pacific system, 
whose 2,100 engines piled up a to- 
tal of 91,000,000 miles on its 12,800 
miles of track in 1942, S.P.'s main 
lines extend fi'om Portland to Los 
Angeles, from San Francisco to 
Ogden, and from Los Angeles to 
New Orleans. One of its affiliated 
gallons of oil per day into the East. In all, companies operates from Nogales, Ariz., to 
they are moving twice the ton-miles of Guadalajara, Mexico. 

freight and more than triple the passenger- Not until you visit such a railroad's shops 
miles that they did in 1939. 

Freight traffic is 55 per- 
cent heavier and passen-v 
ger traffic is up 24 percent 
over the peak year of the 
first World War, and yet 
the railroads are doing 
their job with 22,000 few- 
er locomotives and 600,- 
000 fewer freight cars 
than they possessed in 
1918. This seeming mira- 
cle in transportation is a 
good example of pi'ivate 
industry's part in the war. 

It's true that modern 
locomotives are more 
powerful and can haul 

This 39-year-old engine has 
been streamlined. Below, lo- 
comotive rides a turn-table 
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do you begin to get an idea of the organi- 
zation that backs up every engineer at the 
throttle of a locomotive. Southern Pa- 
cific's shop at Sacramento, one of many 
on its Hnes, employs 3,600 people and 
spreads over 180 acres of shop grounds. 

Here, in the locomotive department, an 
average of one big engine 
every two days is put back 
in service, repaired and 
ready to roll. Many parts 
for locomotive repairs can 
be manufactured on the 
spot. Until 12 years ago 
Southern Pacific built 
many of its big passenger 
engines in its Sacramento 
establishment and has also 
built some of its rolling 
gtock, including box cars 
and gondolas. 

Facilities such as these 
help the S.P. do two things 
that are vital for the wartime 
Speedup. Like every other 
American road, the system has 
had to cram more hours into ev- 
ery 24-hour day and it has had 
to create locomotives out of thin 
air. Each is being done. 

Putting more hours into a 24- 
hour day means taking up every 



Top, rolling a renewed set of driving wheels un- 
der a locomotive in the Santa Fe railway shops. 
Below, inspecting a iournal with magnifying glass 
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Over mountains, deserts and plains, the freight mu 
rolling. Here a Southern Pacific freight is entering 

minute of slack in traffic schedules so that 
engines and cars remain in service more 
continuously. Even such a device as re- 
ducing the number of stops for a heavily 
loaded freight makes a big difference in its 
running time due to the many miles that 
a freight often uses in getting up to oper- 
ating speed after a stop. 

Creating engines out of thin air sounds 
tough until you learn how it's done. The 
thing is, every locomotive has to go into the 
shop, periodically, for maintenance and 
overhaul. A heavy freight engine may go 
in for maintenance every 60,000 miles and 
a big passenger locomotive may be due for 



attention every 160,000 miles, de- 
pending on conditions. Formerly 
these locomotives v^^ere side- 
tracked to wait their turn in the 
shops, but not now. Each is taken 
out of service in time to coincide 
with the shop schedule. Each lo- 
comotive steams directly from its 
job to the shop space assigned to it, 
where the maintenance crew is al- 
ready waiting. This careful sched- 
uling increases by a number of 
days per year the amount of active 
service that each locomotive can 
deliver. 

In the shop, too, new and im- 
proved methods help get the pow- 
er units back on the rails with less 
delay than in the past. When a 
locomotive's tires and flanges wear 
unevenly from tough service it is 
no longer necessary to remove the 
wheels and turn the tires on a lathe. In- 
stead, the cutting and smoothing tools are 
attached to the engine in place of its brake 
shoes and the engine is then hauled back 
and forth along a stretch of track alongside 
the shop. Tires are brought to proper con- 
tour in 24 hours on this Lidgerwood device 
as compared to the additional days for- 
merly required. 

A railroad engine literally never wears 
out. It is built to give 50 years of service 
but reconstruction begins long before that 
age. Driving axles, crank pins, tires and 
wheels, are replaced periodically. Boilers 
are rebuilt. At the end of 20 years an en- 



st be kept 
snowshed 



Schedule board in railroad repair shop that helps speed up reconditioning of iron horses of the rails 
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gine has few if any of its 
original parts. 

Obsolescence instead of 
old age retires a locomo- 
tive from the main lines. 
New and more powerful 
models force their retire- 
ment to unimportant 
branch lines where they 
in turn replace still small- 
er engines that then go 
out of use. War reversed 
this procedure. Every old 
engine that could be 
brought back into service 
is chuffing along today. 
Some old timers that 
were built at the begin- 
ning of the century and 
that recently had served 
as stationary steam plants 
are back on the branch 
lines. Southern Pacific 
alone resurrected more 
than 100 of these old "tea- 
kettles," converting some 
of them from coal to oil 
burners and equipping 
those that needed it with 
improvements and safety 
devices that have come 
into use since their prime. 

Thousands of women 
are employed today by 
the S.P. to replace in part 
the more than 12,500 men 
who have joined the 
Army. Women are doing 
such jobs as painting cars, 
tossing I'ivets, oiling the 
engines, working in the 
foundries. They ai'e per- 
forming in 39 different oc- 
cupations. Mexican la- 
borers have been import- 
ed to work on the track, 
and in areas near their 
reservations, Indians are 
similarly employed. S.P. 
has also appealed to able 
bodied civilians of all 
kinds to spend their holi- 
days working to keep the 
roadbeds in shape for to- 
day's record traffic. The 
result is that on any week 
end you can see gangs of 
grocers, teachers, sales- 
men, municipal employ- 
ees, and high school stu- 
dents dressed in old 
clothes and working on 
the right-of-ways as their 
part of the campaign to 
"Keep 'Em Rolling." 

DECEMBER, 1943 



Self-Propelled FarmComtine 
Cuts Without Harming Grain 
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With cutter in front, self-propelled combine is single, integrated machine 

Contrasted with the conventional combine, which is pulled 
by a tractor, a new self-propelled combine is a single, inte- 
grated machine powered by its own motor. Its cutter and 
grain platform are immediately in front of the operator, 
permitting him a constant view of its operation. With the 
self-propelled machine, also, operators may go into a field 
of grain and cut the first time around, without knocking 
down any grain. It is also possible to use it in fields of wheat . 
or other grain that have ripened unevenly — a common con- 
dition — for with it the farmer may cut the field selectively, 
destroying neither ripened nor unripened grain. 

Worn Grinding Disks Are Re^wed^ 
With Cement and Abrasive 

Eight flexible gi'inding disks do the work of 200 fresh disks 
with the use of a renewing kit consisting of a cement and 
abrasive. When the grinding face is worn or paint- loaded, 
it is merely soaked in water for one hour, after which the 
abrasive surface readily wipes off, leaving the surface of the 
disk clean. To apply new abrasive, new cement is brushed 
on, the abrasive is shaken on — much as one uses a salt cellar 
— and the abrasive is embedded firmly by rolling with a 
glass roller. The cement can also be used to make cloth 
adhere to cloth, cloth to metal, or paper to metal. 




Left, applying cement; center, shaking on abrasive; right, embedding it 
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PUTTING />i<.FIGHT 
in FIGHTER PILOTS 




"PJO YOU think that 
friend of yours who 
joined the Air Forces a 
year ago to become a 
fighter pilot is ready to 
knock down Japs and 
Germans by now? Not by 
a long shot. True, he's 
been to primary and ba- 
sic schools, flown a fight- 
er at advanced school, 
and has served with an 
operational training unit. 

Already he has been 
flying the type of fighter 
plane he will use in ac- 
tion. He knows how to 
service and flight- check 
it, he knows its hydraulic 
and electric systems by 
heart, and he even spent 
10 hours bhndfolded in 
the cockpit reaching out 
and memorizing the posi- 
tions of every control 
knob, wheel, lever, and 
switch. He can retract the 
wheels, trim the tabs, 
snap on his electric gun 
sight, and punch the cor- 
rect radio pushbutton au- 
tomatically, in his sleep. 
But he is not yet ready for 
combat duty. 

He looked pretty good 
on his last day at the 
training unit when he and 
his squadron leader 
climbed into fighting 
planes and went aloft for 
an aerial duel that was 
something like a final ex- 
amination. 

They leveled off at 
20,000 feet a couple of 
miles apart and came 
sti-aight at each other, 
throttles all the way for- 
ward. They were only a 
couple of hundred feet 
apart when they passed 
at a relative speed of 800 
miles per hour and the 
act of passing was the sig- 
nal that the duel was on. 

Each man yanked his 
ship into a climbing turn 
and immediately blacked 
out from the strain. A 
bitter dog fight started, 
each pilot trying to get on 
the tail of the other. Each 
was "out" almost half the 
time from the violence of 
the maneuvers. 
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installing the engine unit, complete with its cowling, in the fuselage of a P-51 Mustang fighter plane 



The planes were so high that from the 
ground you could hardly see them but you 
knew from the muffled moans and groans 
of the exhausts that the battle was on. It 
was no longer student and instructor, it 
was man to man. It was as deadly a duel 
as either would ever fight against an en- 
emy except that camera guns were used 
instead of bullets. 

Possibly your friend passed that exam 
as well as any one could. 
Maybe the film in his cam- 
era showed as many hits as 
did the instructor's. But he 
was still a trainee pilot when 
he landed. It costs up to $500 
per hour to keep a fighter 
plane in the air and the Air 
Forces want only experi- 
enced pilots. For his final 
coaching he is assigned to a 
domestic fighter squadron. 

Here he learns the reasons 
for some of the maneuvers 
he rehearsed so often in the 
lower schools. Flying a tight 
formation seemed fun in 
school even if it was difficult 
to stay not much more than 
100 feet from a companion 
plane while turning, diving, 
and climbing in unison. He 

A trainee pilot pulls down cockpit 
hatch of a P-38 before taking off 



understands now that such a tight forma- 
tion can save his life and that it is the 
fighter pilot who wanders off by himself 
who is apt to be shot down. Holding for- 
mation with another ship provides twice 
the fire power of a single plane, and allows 
you to guard your companion's blind spots 
while he guards yours. 

While with the squadron the trainee pi- 
lot learns there's one way to fight Germans, 
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Squinting into the square of glass set at an angle, 
pilot sights his weapons by reflection of his electric 

another to beat Japs. On the whole, Amer- 
ican planes are faster, so the trainee is 
taught to take advantage of his superior 
speed when tackhng a Nip. He makes a 
pass at the Jap, breaks away to regain alti- 
tude, then makes another pass if the Jap 
wasn't knocked out the first time. He uses 
different tactics when fighting a German. 
German planes are about as fast as ours 
but not as maneuverable. 

By now, too, the trainee begins to pick 
up some of the tricks of his trade. He 



the P-38 
gunsight 



learns, for instance, that in a tight 
spot it is possible for him to ma- 
neuver so wildly the enemy pilot 
on his tail will black out in trying 
to keep up. That gives him a 
chance to grab the advantage. 

He learns the weak areas in the 
cones of defensive fire from enemy 
bombers and the angles at which 
he should attack them. He is 
taught to dive vertically right in 
front of an oncoming enemy 
bomber, firing into the bomber's 
path. He acquires the knack of 
leading a target by just the right 
amount to hit it. He learns to fire 
his guns trustingly at empty air, 
knowing that the fast-moving 
enemy will fly right into the path 
of the bullets. 

In fact, gunnery now becomes 
his obsession. He practices at 
skeet to get the feel of holding a 
lead on targets, and he does a lot 
of practice on a complicated target 
machine that works on the same 
principle as the slot-machine-gun 
games at amusement centers. This 
machine has a gun sight, a trigger 
that operates a light beam, and a 
background that contains a small 
airplane equipped with a photo- 
light cell. Hit the airplane with 



target 
electric 

the Hght beam and the photo cell records 
the hits, adding up the score on an illumi- 
nated board. From his position behind the 
gun sight the student pilot can turn wheels 
that change the attitude of the target plane, 
and he can move a control that gives the 
stationary target any theoretical speed 
from 200 to 400 miles per hour. The amount 
the pilot must lead the target in shooting 
at it depends on this theoretical speed. 



A fighter pilot in training uses a mechanical target machine, sighting at airplane target in background 
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This Lightning interceptor carries auxiliary fuel tanks which it will drop before going into combat 



Practicing with this machine isn't any- 
thing like the thrill of firing real bullets 
at a sleeve target towed by another air- 
plane. The sleeve target is small and hard 
to hit but the trainee pilot feels sure he 
will tear it apart every time he throws his 
combat switch and presses the firing but- 
ton. The recoil of his machine guns makes 
his plane vibrate as if he were driving over 
a cobblestone road at high speed. 

He spends 100 hours in the air while 
with the fighter squadron, rehearsing dog 
fighting and formation flying. The way his 
airplane handles depends on the altitude 
so when he becomes proficient at 10,000 feet 
he moves up another mile and starts in 
again. The higher he goes the more care- 
fully he must make the turns to avoid a 
spin that would reduce his altitude 
and put him at a disadvantage. 

But now he is accustomed to the 
routine of one hovu* per day of 
physical exercise that all pilots 
regardless of rank must do. Every 
morning, too, he gathers with the 
rest of the pilots while the intelli- 
gence officer gives them a resume 
of events in the theaters of war, 
new tricks of the enemy, and the 
latest dope on enemy aircraft. 

He takes a few days off from 
ordinary flying to attend altitude 
school. Here he makes his flights 
in a pi'essure chamber instead of a 
plane. He sits down in the cham- 
ber without his oxygen mask and 
observes, as the pressure is re- 
duced to simulate high altitude. 

Fighter pilots study silhouettes and shapes 
of American and enemy tanks for instant 
recognition at 400 miles an hour 



that his fingernails turn blue and that in 
his mind he is as competent and confident 
as ever. That's the joker in altitude flying. 
Confidence, overconfidence, and uncon- 
sciousness follow in rapid succession. The 
point is driven home that he must always 
use his oxygen mask in altitude operations 
and that he must make sure, by glancing 
now and then at the flapper valve in the 
cockpit's oxygen line, that oxygen is con- 
tinuing to flow to his mask. 

Finally this postgraduate instruction 
comes to an end. Possibly our pilot will 
move with his squadron into active service. 
Possibly he will be assigned as a replace- 
ment to a squadron already abroad. It 
seems like a long time since he won his 
wings; now, finally, he is fit for combat. 
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Working Model of German Tank Acts in Movie 





In producing training mo- 
tion pictures, the Signal 
Corgs^ makes constant use 
of miniatures, because of 
their low cost, and their 
adaptability. Realistic 
battle settings, from the 
sandy wastes of the des- 
ert to the glacial peaks 
of the Arctic, may read- 
ily be constructed, and 
as rapidly torn down. On 
the screen in final form 
these sets, and the min- 
iature war materiel mov- 
ing across them, are real- 
istic and convincing. At 
left is shown model of a 
German M-IV tank, slated 
to be "blown up" during 
a sequenc of the film, 
in a reproduction of bat- 
tle scene in North Africa 

Signal Corps photos 




Right, care of detail in 
reproducing the Nazi 
tank is shown in the in- 
dependent action of ve- 
hicle's bogie wheels, and 
in picture below, showing 
that hatch door on turret 
actually opens. Note de- 
tail of tread construction 




Photo at right shows how 
tank and its setting are 
mounted on a platform for 
the shooting of a scene. 
To reproduce, full scale, 
such a realistic locale, and 
to use full-size motor 
equipment would mean 
the expenditure of time, 
money and skill that con 
better be employed else- 
where—say in building 
real tanks for real foe 
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Drop-Bottom Dump Box Carried by Lift Truck 



Spot dumping of materials is 
achieved with a drop-bottom 
dump skid box, an all-steel box 
attached to a skid platform with a 
continuous hinge at one end. For 
spot dumping of materials, side 
plates form a chute to prevent 
spilling of the contents. When 
these side plates are extended to 
the box top, with a crane loop 
welded to each plate, the unit may 
be transported by crane. The unit 
may also be used as a standard 
skid box for unit load transpoi ta- 
tion, or handled by hand lift trucks 
for short operational spotting. 



Spot dumping of materials is 
accomplished with drop bottom 
dump skid box, mounted upon a 
power truck. Side plates form 
chute to prevent spilling of 
contents when the unit is used 
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Wire-Held Pendulum Gun Gives Shells a Five- Way Test 

In the proving house of th e^Win- 
chcster Repeating Arrns Company 
is a "quintuple-tm-eat" device for 
testing shot shells. Called a "pen- 
dulum gun," because of its sus- 
pension by four wires, the testing 
device simultaneously reports five 
things about any shell tested. 
Fired only once, it measures the 
relative recoil, velocity and pat- 
tern of the shot, breech pressure, 
and barrel time. Before its ad- 
vent, several different guns had to 
be used to make the same tests. 

Gun suspended by wires is 
used to test shot shells, report- 
ing on five aspects of the firing 
test, and replacing many guns 
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Navy Makes *Tish Talk" Recording to Help Train Submarine Crews 




Men who operate the sensitive listening 
devices on submarines are trained to dis- 
tinguish between the sounds made by the 
hum of enemy propellers and fish noises. 
This is done with a special recording of 
"fish talk" made by the Navy and the 
Wild life Service of the Department of the 
Ihierior . Grunts, purrs, drummmg noises 
and other sounds like grinding of teeth 



were recorded in the service's seacoast 
laboratory at Bea ufort, N. C . The noisiest 
of all is the bad-tempered toadfish who 
makes a sound that compares with a steam- 
boat whistle. The croaker makes a drum- 
ming sound that can be heard through 20 
feet of water by vibrating a bandlike mus- 
cle against his air bladder. The black drum 
feeds noisily on oyster shells. 
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SCHOOL 
^ SEA CAPTAINS 




Above, cadets study the deck gun on a merchant ship 
Gunnery training with a 20-mm. antiaircraft weapon 
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AMERICA'S future sea captains and 
chief engineers are attending school 
today. As cadet-midshipmen of the United 
State s Merchant Marine they study on 
shore, go to sea for six months, then return 
for eight months of final instructions before 
they begin their careers as ship's officers. 

In spite of their status as students, some 
of the cadets already have distinguished 
themselves. These days merchant seamen 
often have to fight in self defense. One 
cadet recently sank an enemy torpedo boat 
that was raking the bridge, of his ship with 
machine gun fire. Two others have re- 
ceived medals for bravery in manning a 
deck gun and sinking one of a pair of raid- 
ers attacking them. 

On the waUs of the clubroom of the cadet 
basic school at San Mateo, Ca lif., names 
already have been enrolled oh plaques 
dedicated to cadets who are "missing in 
action" and to those who are "survivors 
of enemy action." Men who survive a tor- 
pedomg automatically become members 
of the Tnr ppdn Clyb, s imilar to the Cater- 
pillar Club of aviation. 

The greatest merchant fleet in American 
history is at sea today and more ships are 
being launched. One of the purposes of the 
cadet coi-ps is to provide competent officers 
for these vessels. Promotions can come 
rapidly and it is possible for a cadet to get 
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his captain's papers, ranking him 
as master of ocean-going vessels, 
within three and a half years from 
the time he joins the service. In 
peacetime, of course, promotions 
are much slower. 

You don't become a Merchant 
Marine cadet-midshipman simply 
because the idea appeals to you. 
Even if you quahfy for training 
you can still be dropped if you fail 
to keep up your studies. But if you 
are from 18 to 23 years of age, un- 
married, have a minimum of 12 
high school credits, and can pass 
the naval reserve physical exam- 
ination, you stand a good chance. 

First, however, you will be en- 
rolled in an apprentice seamen 
training school such as the one at 
Avalon on Catalina Island. Here 
young men are trained as ordinary 
seamen or as firemen for service 
at sea. At the end of 60 days, if 
you have displayed the qualities 
that America needs in its mer- 
chant marine officers, you may be 
recommended for cadet training. 

Those chosen as cadets take an 
intensive 10-week course of study 
at San Mateo, at Pass Christian, 
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Various types of blocks and tackle are demonstrated at the 
"school for sea captains." Below, sighting with an instrument 
used to measure distances at sea, vital in lining up convoy 
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Future merchant marine ofTicerc study a huge Diesel engine crankshaft 



_Miss., or a t King's ^oint, N. Y. A new 
caHet draws $130 worth ot unitorms and 
$38 worth of books during his first day at 
school. If he completes the training the 
equipment becomes his. During his train- 
ing period, too, he will be paid $65 per 
month in addition to receiving meals and 
quai'ters, plus bonuses while at sea. A ca- 
det may select training as either a deck 
officer or an engineer officer. 

His school day starts early and ends late 
and he does most of his studying under the 
guidance of the one instructor in charge 
of his section. The faculties are composed 
of naval reserve officers, instructors chosen 
by the War Shipping Administration, with 
a few officers who have seen recent action 
in the Navy. 

This preliminary 10-week course is in 
the nature of a survey of what the cadets 
will learn in more detail later on. Those 
who chose the deck department are taught 
ship construction, cargo handling, naviga- 
tion, and seamanship. Those who take the 
engineers' course study ship construction, 
electricity, steam engineering, and Diesel 
engines. Deck cadets are taught to use 
semaphore flags, international code flags, 
and radio. Engineer students learn the use 
of common hand tools and learn to repair 
machinery. In the machine shop they even 
build cold chisels from raw bars of metal, 
make their own depth gauges, and use hand 
tools to create hex nuts from round bars. 

Naturally, gunnery is an additional sub- 
ject. The cadets learn to operate and serv- 
ice machine guns and automatic cannon, 
and they practice on a loading machine that 
simulates a large deck gun. Meanwhile 
they have been studying practical seaman- 
ship. They sail small boats, learn to launch 
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lifeboats from four com- 
mon types of davits, how 
to go over the side in an 
emergency, and how to 
use lifesaving gear. Be- 
fore they graduate from 
basic training they make 
an overnight trip in a 
crowded lifeboat to be 
prepared for such an ex- 
perience at sea. 

The school life is a full 
one yet the cadets get a 
few leaves for recreation. 
Their gymnasium is 
equipped along nautical 
lines. A "name" orches- 
tra plays during meal- 
times and they have a 
dance once a month. They 
make trips to inspect 
ships in port and are tak- 
en on tours of shipyards 
and marine engine works. 
Those whose grades put them in the bot- 
tom 20 percent of their class flunk out. The 
balance go to sea for their six-month 
cruise. It's no vacation, for in addition to 
performing the work assigned to them they 
must continue their studies. They serve 
with the ship's officers and in some in- 
stances cadets have taken over the duties 
of junior officers. Two deck and two engi- 
neer cadets are assigned to each Liberty 
ship, more cadets being assigned to vessels 
of larger size. During their sea time, cadets 
are exposed to all the hazards of sea-going 
life, for their ships go to all parts of the 
world, around it, and right into the combat 
zones. Casualties among seamen during 
this war have amounted to three percent 
of their number, triple the percentage sus- 
tained by the armed forces. 

Going to sea gives you an understanding 
of the importance of the subjects you stud- 
ied at basic school. You come to under- 
stand that a modern ship is a complex ma- 
chine and that technical training and com- 
petence are required in its officers. 

After their half year at sea the cadets 
are assigned to the United States Merchant 
Marine Academy at King's Point, Long Is- 
land, N. Y. Here they take up again the 
same subjects touched on in basic school, 
this time studying them in more complete 
detail. They take practical cruises in sail- 
ing yachts and Diesel boats operated by 
the Academy. This "college" course lasts 
eight months, in which time the cadets 
cover ground that ordinarily requires fo;ir 
years to complete. At graduation they take 
examinations for appointment as third of- 
ficer or thu-d assistant engineer. Then they 
are ready to begin sea careers, drawing 
salaries of $200 to $300 per month to start. 
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By the end of this year 
our merchant marine will 
consist of more than 3,000 
ocean-going vessels and 
will require the services 
of more than 30,000 li- 
censed officers. The Unit- 
ed States expects to main- 
tain its present standing 
in international trade aft- 
er the war instead of al- 
lowing its shipping to 
dwindle as at the end of 
the last war. That means 
that those who seriously 
take up the profession of 
ship's officer will find 
room to rise to the top. 

Ship's officers are also 
trained at the officer 
schools of the U. S. Mari- 
tim e Service at I^ew Lon- 
don^ Conn., and at NepL- 
tOne^^e ach, Calif. These 
schools give a four-month 
course for men who have 
served at least 14 months 
at sea, and who are up to 
50 years of age. The 
coiirse leads to examina- 
tions for third officer or 
third engineer. Men are 
paid $126 per month, as 
well as meals and quar- 
ters, while at school. 

If you would like to 
learn more about enter- 
ing the cadet corps, write 
the Supervisor, Merchant 
Marine Cadet Corps, Dl ^ 
v ision of Tra ininpf, War 
Shipping Administration, 
Washington, D. C . " 

"The profession of 
ship's officer," declares 
Rear Admiral Emory S. 
Land, chairman of the 
Maritime Commission, 
"calls for red blooded 
men who will not flinch 
at dangei' — who will not 
shirk when the work is 
heavy — who will not quit 
when the going gets 
tough. Above all, it calls 
for young Americans with 
a desire for a life at sea. 

"To young men who can 
qualify, the training re- 
ceived as cadets, prepares 
them for an officer billet 
on vessels which carry 
the flag and commerce of 
this nation to every port 
on the seven seas." 
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Cadets above are learning to load belts of .50-caliber bullets Into on 
antiaircraft machine gun. They must be able to handle the gun blindfolded 




Studying a light machine gun, above; submarines crash-dive in a half 
minute, dive-bombers ofFer a target only a fevs^ seconds and the navy gun- 
ner must be quick on trigger. Below, getting acquainted with engineroom 
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Gasoline Drums Are Seabees* Building Blocks 





Classic examples of American in- 
genuity at work are found in the 
way the Seabees, the Navy's Con- 
struction Battalions, use empty 
gasoline drums as building ma- 
terials. Either intact or flattened, 
the drums are prized for con- 
struction. Left, shoring up a dock 
with some flattened drums 





Especially in the tropics, where 
almost daily downpours endan- 
ger machinery, a roof is essen- 
tial—so a Seabee crew makes 
one, with a "Spanish tile" ef- 
fect, out of sections of the 
drums. Roof is being laid over 
an open-air machine shop 

U. S. Navy photos 



With their tops and bottoms re- 
moved, the gasoline drums make 
ideal storm sewers. Above, men 
are laying such a sewer, fitting 
the drums together, end to end. 
At the right is the "before and 
after" effect of flattening the 
empty drums. In background 
are the empty drums, ready to 
be fed to the mechanical roller. 
In the right foreground, the end 
product — piled-up metal sheets 
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Mortar Withdut Base Is Aimed by Knotted Cord 



As an improvement on 
the Jap "knee mortar," 
or grenade thrower, 
Yanks in the field have 
discovered that the 
American 60-millimeter 
mortar, used without ei- 
ther base plate or bipod, 
can be aimed and fired 
by one man. The mor- 
tarman uses only the 
tube itself which togeth- 
er with 10 shells, weighs 
only 42 pounds. The 
mortarman sits facing 
his target and pounds the 
spherical projection of 
the mortar into the 
ground to seat it. His 
legs are extended with 
feet well apart, heels dug 
in, and knees turned in 
to hold the mortar tube. 
His head is kept well 
back from the muzzle 
blast. He holds the tube 
well down from the muz- 
zle to permit the tube to slide through as it 
sinks during firing. Having prepared the 
charges on the number of rounds he wishes 
to use, he jerks the safety pin from the 
round and drops it down the tube in the 
customary way. To help judge elevation, 
according to a correspondent of the Infan- 




Minus heavy base plate and bipod, U. S. 60-nim. mortar can be carried by 
one man (inset). Knots in cord represent predetermined firing elevation 

try Journal, a string tied near the muzzle 
is allowed to fall vertically to the ground. 
Knots are tied at intervals in the ground 
end of the cord. Raising or lowering the 
muzzle also raises or lowers the cord, so 
that the knot representing any predeter- 
mined elevation just touches the ground. 

Giant Wheel Tests Ignition for Plane Before Installation 

Ignition wiring o n Pratt 
and Whitney aircraft en- 
ginesjs given a thorough 
test on a huge wheel 
which reveals broken 
wires or incorrect timing. 
This saves valuable time 
by checking the ignition 
systems before they are 
installed in the bomber 
engines. The test wheel, 
developed by Buick engi - 
r^QSI^', closely simulates 
the actual position of wir- 
ing on the plane. Plugs 
leading to the wires are 
mounted on a panel fac- 
ing the inspector, who can 
quickly detect those that 
are not firing. 



Ignition wiring on the wheel 
is connected with plugs on a 
panel before the inspector 




DECEMBER, 1943 



Copyrigh; 




Mightiest weapons of the United Nations battle fleets are the 16-inch guns of the American and British bat- 
V tieships. These pictures were token inside the turret of a British man-of-war. Above, gun layers follow the 

' movement of elevation pointers on the dials before them. Pointers are operated from the fire-control room. 

N% Layers raise the barrels to angle needed to fire shells proper distance. Below, guns in loading position 
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Inside the gun-house of the main turret on a battlewagon, the guns (above) are loaded and trained on 
the target, the order "broadsides" has been received. Men wait for the sound of the fire gong, their signal to 
turn the firing switch that sends the shells on their way. Below, in the rear of the gun-house, gun captains 
transmit orders through speaking tube to gun layers. Sailor, right, uses eyepiece of a big range finder 
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Navy Fire Trailer Mounts Portaole Foam Unit 




Blankets of foam to smother 
fires at a Navy advanced base 
emanate from portable units that 
may be unscrewed from a jeep- 
hauled fire-fightins trailer. With 
the two units attached to the rear 
of the auxiliary car, the entu-e ve- 
hicle may be rushed to the scene 
of a blaze, where the foam units 
may be removed and carried di- 
rectly to where the fire is gaining 
headway. Direction of the wind 
becomes less a factor to the fire- 
fighters, because the unit may be 
moved about at will. 



Jeep-drawn fire-fighting trailer has a 
portable foam unit, which may be taken 
off for use at the exact spot where the 
flames are beginning to make headway 



Pilots Get Blindfold T: 

Though there are almost 100 de- 
vices in his bomber's cockpit, a 
student pilot must be able to lo- 
cate all of them by the sense of 
touch alone. His hands are given 
a sort of tactile education when he 
is seated, blindfolded, at his sta- 
tion and ordered by an instructor 
to reach for and grasp any instru- 
ment or device — or any combina- 
tion of them. When reaching for 
such controls becomes second na- 
ture, he will be saved the future 
risk of diverting his attention from 
enemy sky while on an operation- 
al flight in a war zone. 



Blindfolded student pilot must "think 
with his hands" to locate instruments 





Supersensitive **Electric Ear" Detects New Sounds in the Human Body 



Sounds of the human body never before 
eard by doctors are picked up by a sen- 
tive acoustic stethoscope developed in 
RCA laboratories. W hen placed over the 
heart, lungs, stomach, or other vital organs, 
the improved stethoscope relays a new 
^ • Grange of murmui's, squeaks and rattles. The 
^ V;^ full range of body sounds, from 40 to 4,000 
• > cycles, is covered by the new instrument, 
compared with the ordinary stethoscope's 
limited range of 200 to 1,500 cycles. The 
advantage of the acoustic stethoscope, ac- 
cording to Dr. Harrv F. Olson, who devel- 
oped it, is due to a reversed taper tube that 
amphfies the sounds and widens the range. 



Detection of weak sounds is also made eas- 
ier because the stethoscope is insensitive 
to air-borne noises. Because so many new 
sounds are heard with the instrument, a 
filter was built in to limit the range by 
turning a knob. This is believed to be the 
first major improvement on the stethoscope 
which was invented in the early part of the 
nineteenth century by a French physician. 



C[You can obtain additional information 
about products described in this magazine 
by writing to the firms listed in the Where- 
to-Buy-It index on page 4A. Say You Saw 
It in Popular Mechanics. 
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^ Revolving Penthouse Prop ^Treezes" Shadows 

^ On the roof of an East- 
man Kodak Compan y 
iSuilding is what appe^ts 
to be a misplaced cottage, 
mounted on wheels. The 
multi-purpose facade is 
at once a photographer's 
prop, a darkroom, and a 
film tester. Of particular 
value in taking a series of 
pictures, the penthouse 
half revolves, to enable 
the photographer to work 
all day with the same 
shadows from the sun. 
The interior, not needed 
for picture settings, has 
been made into a dark- 
room. A camera platform 
attached to the house by 
a catwalk revolves with 
the cottage, keeping the 
camera always in the 
same position in relation 
to the scene being "shot." 
Film in production is constantly tested by 
actual use, as well as by chemical checks, 
so the penthouse is designed in a variety 
of colors and materials to test the film's 
reproductive qualities. The roof is of red 




Inside the revolving penthouse that follows the sun is a handy darkroom 

asphalt shingles; sidewalls of yellow stuc- 
co; door and trim of weather-beaten wood, 
steps of Pennsylvania blue stone, eaves and 
drainpipes of brown, and a small patch of 



concrete walk completes the color scheme. 

Wire Wound on Peg-Top Panel Controls Gun Electrically 



Professional puzzle-solving is the daily 
routine of women workers at a Western 
Electric Company plant, who assemble the 
wires that help to give American guns elec- 
tric control. "Their task is to thread a series 
of wires, forming a cable in the computor 




unit of the gun director, around and 
through pegs protruding fx'om a tilted pan- 
el. The pegs are so spaced that completion 
of the task keeps the circuits of the com- 
putor unit in proper order, though at a 
glance the workers seem to be busy at a 
more-than-usually intri- 
cate parlor game. 




Maze puzzle is really the cable in the computer unit of a gun director 
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Shades for Flares 
Shield the Eyes 
Of Bombardier 

Flares dropped from 
bombers are equipped 
with shades of woven 
glass fibers to protect the 
eyes of the crew and keep 
the plane in shadow. The 
bombardier would not be 
able to see the ground in 
the dazzling light of a 
magnesium parachute 
flare of about one million 
candlepower. The shades, 
made of "glass cloth" with 
a dark finish, are light in 
weight and withstand the 
heat of the flares. 
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"THE:M^ IS QUICKER 
THAN THE EYE" 




By Joseph Me rcedes 

Veteran of 35 years on the stage, currently 
touring military camps with a U. S. O. troupe 

canTiearry^leignt-of 
hand. In 15 minutes I can 
show you how to perform tricks 
with which professional magicians 
could mystify audiences indefi- 
nitely. You might practice these 
stunts until you were letter-per- 
fect — and you still wouldn't be a 
magician. 

For, to paraphrase an old line, 
the mind, not the hand, is quicker 
than the eye. Consciously or not, 
good performers always use what 
I call "mental magic" in putting 
across their acts. They sell their 
stunts, sell the audience on some- 
thing that isn't true. They peddle 
deception. 

To do this they develop a patter, 
a line, "showmanship," call it what 
you will. Being what the theater 
knows as a mentalist, an expo- 
nent of telepathy, I like the term 
"mental magic." 

For an illustration, last spring I 
made an expose of the ancient 
spirit-slate trick before an audi- 
ence of friends. This calls for a 
special "prop" — a double slate, 
which has an extra slate panel 
that fits into one of the halves to 
conceal a "spirit message" which 
the performer writes in advance. 

The occasion was the climax of 
the North African campaign, so to 
apply mental magic, the secret 
message I wrote was: "Tunis and 
Bizerte will both fall within 48 
hours." 

When my friends were assem- 
bled I instructed them: 

"Think of the most important 
thing to America today." With the 
radio and newspapers full of the 
African war, I knew they would 
think of that. They did. And when 

Double "spirit slate" has an extra panel, 
flopped over when slate is closed to re- 
veal "ghost message" written in advance 
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Above, noose around actor's neck is really 
two separate ropes. Diagrams are at right 

I disclosed the "spirit message," 
they were half inclined to believe 
something supernatural had oc- 
curred — until I disclosed the 
phony slate panel and told them 
the message had been written be- 
fore the "seance" began. 

In the handkerchief trick illus- 
trated here, mental magic also 
plays a big part. If you work that 
stunt before your entire audience 
you can do it only once. To do it 
properly, send several people out 
of the room and call in one person 
at a time, pull the stunt on that 
one individual, then seat him 
where he can watch the next's be- 
fuddlement. 

Your victim is provided with a 
hat out of which you will eventu- 
ally pull the handkerchief. Stand 
close to him, and roll the handker- 
chief up in a tight ball in front of 
his very eyes — the closer the bet- 
ter. When it is tightly wadded, 
throw it up and over his head with 
your right hand, at the same time 
bringing your left hand sharply 
down below the opposite arm. 
He'll watch your left hand, and 
presume you've hidden the hand- 
kerchief under your arm. 

Use your showmanship here. 
When he guesses where you've 
concealed it, pretend he's solved 
the trick. Ask him, in mock dis- 
appointment, "Haven't you seen 
this done before?" He'll proudly 
say no, that he's just super-ob- 
servant. Then show him he guessed 
wrong, and watch his face fall. 
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HELD SO AS TO APPEAR AS 
A CONTINUOUS CORD 




INSERT THUMB AND 
FINGER OF EACH 
HAND UNDER ONE 
OF ROPES ON EACH 
SIDE OF NECK 



Before rope is pulled, fingers and thumbs are inserted under 

ropes. Yanked noose seems to slice through the actor's neck 
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With your left hand, grasp his 
right ai-m, saying: 

"Turn around here so the audi- 
ence can all see this." 

At the same time, open your left 
hand to receive the handkerchief 
from your assistant, who, loung- 
ing inconspicuously behind your 
victim, has caught the handker- 
chief behind his back and now 
hands it to you, also behind his 
back. Take off the victim's hat 
with your right hand, drop in the 
handkerchief above his head, low- 
er the hat to where he can see it, 
and draw out the handkerchief. 

This trick is so simple as to seem 
almost childish. Rest assured that 
if you do it properly, your victim 
will never see that handkerchief 
sail away. 

In the first rope trick, your vic- 
tim ties your wrists together with 
a handkerchief. Bend your wrists 
slightly apart when he ties it, to 
leave a little play for your hands. 
He next loops a rope around the 
inside of the handkerchief and 
holds the two ends of the rope. It 
doesn't appear you can possibly 
get free. 

Here, too, showmanship is called 
for. Prove you're caught. Strug- 
gle against the rope, twist your 
body to show that whichever way 
you turn the rope loop merely 
slides up your arm and still holds 
you tight. Now you are prepared 
for the astonisher. 

With a sudden motion, draw 
back until the rope is tight, then 
lunge toward the person holding 
the rope. Make faces; pretend you 
are in some sort of agony; your 
audience will watch your face in- 
stead of the solution of the trick, 
your hands. 

When you step back you draw 

Handkerchief sails over dupe's head; aid 
catches it. Dupe guesses it's under per- 
former's arm. It's "recovered" from hat 
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the rope down tight, to 
where you can palm it — 
catch the looped end with 
the heels of your hands 
through the encircling 
handkerchief. 

As you lunge forward, 
you acquire sufficient 
slack in the rope to free 
yourself merely by tuck- 
ing the fingers of one 
hcind beneath the loop in 
your palms, and sliding 
the loop over the outside 
of the hand. The entire 
rope comes free — and 
there you are, wrists still 
tied! 

The other rope trick 
demands a little advance 
preparation. Take two 
similar lengths of rope, 
and loop each until the 
four free ends match in 
length. Then take the two 
loops of rope thus formed 
and slip one loop through 
the other. Secure this 
loose connection beneath 
your shirt or coat collar. 
You'll have to hold your 
neck fairly rigid to keep 
it there. 

Now you're ready to 
face your audience. You 
appear to have two sepa- 
rate ropes passing around 
your neck, with four ends 
dangling. Have someone 
tie the four ends over 
your throat, in a variety 
of hangman's knot, if you 
will. He can knot it as 
often as he pleases. 

When this is done, hold 
your hands over the knots 
as though they were too 
tight, and you are trying 
to get some slack. What 
you are actually doing is 
inserting a thumb and 
finger from each hand 
under one of the ropes on 
each side of your throat. 

Tell your victim: 

"At the count of three, 
pull hard. One, two, 
three!" 

At "three" he pulls, 
and the rope — which isn't 
tied in back at all — comes 
away. But your thumbs 
and fingers under the 
separate strands hold the 
freed ends in an unbroken 
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Wrists tied with hand- 
kerchief, performer ap- 
pears held by a loop of 
rope in hands of dupe. 
But he'll soon be free 

Sketches, right, show 
steps in freeing himself. 
Top, he draws back 
and "palms" rope with 
heels of hands. Center, 
fingers slip under the 
loop thus formed. Bot- 
tom, a twist — rope is 
free, wrists still tied 

Picture below shows 
how rope slips away. 
Naturally, action is too 
fast for dupe to follow; 
actor will see to that 



85 




Rubbing palm on trousers (inset) will generate static 
electricity that will make pen or pencils adhere 



noose. The effect is that the whole noose 
has simply come right through your neck, 
leaving you mysteriously unhurt. 

Two pencil tricks are next. In the first 
you can pretend to have discovered a new 
and powerful source of "body magnetism." 
Take an ordinary pencil, remove its eraser, 
insert one end of a rubber band, and re- 
place the eraser. To do the trick, you have 
the rubber band running up the back of 
the pencil, where the audience can't see it, 
and you hold the free end between two 
fingers. 

Make mystic passes over and under the 
pencil with your other hand, and it springs 
up! The tension of the rubber band, of 
course, makes it jump. Save this for last, 
when you have your audience convinced 
you're a mystifier, and chances are they 
won't even suspect you're using a prop. 

If they do suspect, let them inspect the 
pencil — after you have secretly withdrawn 
the rubber band. 

The other pencil trick isn't really a trick 
at all. It makes use of the fact that rubbing 
your palm against your clothing — hard, 
until the palm fairly burns — will generate 
enough static electricity to hold the weight 
of a pen or pencil at almost a 90-degree 
angle to the floor. With enough practice 
you can hold several pencils; try it at first 
with one, and with your palm at a less 
severe angle. 

While the pencil or pen is adhering to 
your palm, you can make it roll over and 
back again by slightly tipping your palm 
from side to side. Your audience won't 
even notice that your hand moves, yet the 
pencil flops over, as though by occult force. 
When the pencil begins to slide off, tell it 
to fall, and it will appear that you con- 
trolled even that action. Don't slight this 
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Tucked under eraser, rubber band's other end is held 
between fingers. Loosen thumb grip, pencil leaps up 



stunt; it really is simple and effective. 

Figure out your own deceptive variations 
on all these tricks. In the last trick, the 
"adhesive pencil," let the victim suspect 
you do have glue on your pencil, then prove 
you haven't by borrowing his and per- 
forming the same trick with it. 

In the handkerchief trick, lead him to 
ask if you didn't have a second handker- 
chief concealed in the hat all the time, and 
prove you didn't by repeating the stunt 
with any other hat he suggests. 

Magic acts are among the most popular 
nowadays with service men. There is 
scarcely a U. S. O. unit extant that doesn't 
include a magician. Now, I'm not disclos- 
ing any of those professionals' secrets. As 
a veteran of so many years on the stage 
myself, I have too much respect for fellow 
performers to do that; I know the tedious 
hours they have spent in perfecting the 
mechanics of their acts. 

Besides, even if you were a combination 
of Thurston, Blackstone and Houdini, 
knowing all the stunts that made these men 
famous, you would not rank as even a good 
amateur unless you were equally skilled 
in the art of mass deception. 

You might use atmosphere — a phony 
costume and jungle jargon — with the 
"spirit slate," for instance. That is one way 
unscrupulous persons have long used this 
trick to pretend to the credulous that they 
actually do receive messages from the 
"great beyond." 

In the handkerchief trick, work up your 
own variations. Your subject might, for 
instance, ask to see the trick performed a 
second time. Pretend that you're disclos- 
ing it. Tell him you actually did conceal 
the handkerchief beneath your coat, and 
show him in slow motion how you "blinded 
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his eyes" with one hand while concealing 
the handkerchief in your coat wath the 
other. 

"You can see it when I do it slowly," you 
tell him. "Now watch, and see if you can 
still follow it when I do it fast." 

Then perform the complete trick again, 
skimming the handkerchief over his head. 
Chances are 90 to 10 he'll say, 

"Oh, I saw it go under your coat that 
time." 

Now when you show him it wasn't there, 
he'll be properly amazed, and your audi- 
ence will eat it up — those who are in the 
know. 

It's the proper choice of patter that 
makes your subject beheve you're doing 
something you're not. 

Remember, it's "mental magic," the art 
of mass deception, that marks the good 
performer. ^ . 

: 'TL^^J 

Hinge Held by Spring Tension 

Removed by Simple Squeeze 

Originally designed for ordnance use but 
now available for other applications, a 
hinge held in place by internal spring ten- 
sion can be removed by pressure of the 
fingers. Retaining pins of the hinge are 
held in a protruding position until the re- 
leasing pins are pressed. The hinges are 
designed for use where it is necessary to 
remove them frequently for cleaning. The 
new unit can be used on machine tools, 
generator housings, automotive equipment, 
household doors, shelves and tables, and 
on marine hatch covers, cowlings, and on 
folding seats and tables, such as those used 
on airplanes. 




One Man Carries Ca^^^lty^ 
With 'Humpbacked' Litter 
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When cleaning !$ necessary, a squeeze removes hinge 
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Wounded man is held by straps on pick-a-back litter 

Weight may be supported more I'eadily 
by the back than by the muscles of the 
arms, which is one reason for the develop- 
ment of a new method of carrying wounded 
men from the battlefield. A pick-a-back 
litter supports the wounded man on the 
back and shoulders of the hospital corps- 
man, while straps keep the victim's body 
in place. One man can take the place of 
two stretcher bearers, virtually doubling 
the effectiveness of the medical crew. 

Tires Wear Four Times Longer . 
At 35 Miles Per Hour 

At 65 miles per hour, tires wear out four 
times as fast as they would at a speed of 
35 miles an hour, according to a study of 
2,000,000 miles of tire travel conducted by 
the Engi neering Experiment Station of 
Iowa atate Uollege. and the Piihlin RngH ^ 
Adm inistration. Tire mileage at 65 miles 
per hour was estimated at 18,700 miles. The 
test, which was conducted on all major 
types of roads, also showed that recapped, 
treads made of 95 percent reclaimed rub- • . 
ber are good for 14,000 miles if speed is re- . . 
stricted to 35 miles an hour. Other meas- 
ures that added thousands of miles of wear 
to tu'es studied in the survey were periodic 
inspection, slow starting and stopping, re- 
duced speed on sharp curves and steep 
hills, and a weekly inflation checkup. 

^^^^^^^ 
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'^Rumble Seat" on Crossbar 
K Gives Passenger Safe Ride 





On crossbar seat, inset, tiny passenger rides safely 

When Dad or Older Brother wishes to 
give Junior or Sister a bike ride, the prob- 
lem usually is: Where to put the passenger 
in safety? Frames over the rear wheel 
may be dangerous, aiid seating the passen- 
ger on the handlebars is both uncomfort- 
able to the rider and cumbersome. A com- 
fortable and convenient bicycle "rumble 
seat" may be made by mounting an extra 
bicycle seat on the bar midway between 
the regular seat and the forks. A wooden 
crossbar fastened to the forks, or to the 
post, provides a convenient footrest 



rest, , ^ 




. Enemy Patents Offered by U. S. 
To American Factories 

^ Approximately 45,000 patents and patent 
applications formerly enemy-owned or 
controlled have been offered as a wartime 
^windfall" to American industry by the 
S. Alien Property Custodian. For the 
nominal fee of $15 any manufacturer can 
obtain a license, on a non-exclusive basis, 
^ to produce these inventions during the wai" 
, X and postwar periods. The patents and ap- 
V plications range over the whole field of 
"V\ mechanical, chemical and electrical arts. 
In one recent week 27 of the 599 new pat- 
ents granted had been applied for by enemy 
inventors. Since the war began, all enemy- 
controlled patents have been vested in the 
Alien Property Custodian, with headquar- 
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ters in the Field Building, Chicago. One of 
the latest German inventions was an un- 
usual internal-combustion engine of radial 
type with two pistons in each cylinder. At 
the same time a formula for ersatz sausage 
casings was patented by another German. 
Among other patents and applications filed 
by enemies and now available for Ameri- 
can exploitation are an Italian jet-propul- 
sion airplane; an altimeter using a project- 
ed radio beam directed at the ground and 
reflected back to a receiver in the opposite 
wing; an electromagnetic train for car- 
rying mail and parcels, as between an air- 
port and post office; an ammunition loading 
system for warplanes; extension pedals to 
permit two riders to use the same pedals 
on a bicycle; and a tandem cargo plane 
system by which a high-powered tow plane 
with light load, towing a heavily laden 
freight plane to which it is coupled by a 
ball-and-socket joint, assists the heavier 
craft into the air. An index of these pat- 
ents is available for a small fee on inquiry 
to the Alien Property Custodian, a 

— — i^^AJ 

"Bird" Landing Gear for Plane 
Made With Leaf Spring 

Leaf landing gear for training planes, 
that saves many hours of production time, 
has been approved by the Army Air Forces 
Materiel Center at Wright Field. Its func- 
tion is similar to that of a bird's legs. The 
leaf spring gear is made from flat, non- 
critical steel plate stock cut to shape and 
bent to form. Despite the lack of recoil 
snubbers used in conventional gear, the 
new type strut does not cause the plane to 
bounce when it hits the ground. The spring 
gear spreads out upon contact with the 
runway and the sideways motion of the 
tires upon the ground absorbs the recoil. 




Strut spreads out to cushion the shock of landing 




Craftsman 




TELEPHONE SHELVES 



"VTO FLOOR space is taken by ei- 
^ ther of these neat little tele- 
phone shelves, as they hang right 
on the wall where they are out of 
the way when dusting around the 
baseboard. Both have built-in 
space for a directory besides a pad 
and pencil. To make the one shown 
in Fig. 2, fii-st lay out a cardboard 
pattern of the fretwork sides ac- 
cording to Fig. 4. Dotted lines A, B 
and C represent centerlines of the 
cutout portions, lines C being locat- 
ed with a 45 -degree triangle from 
line A. After the pattern is cut out, 
a wooden template is cut to match 
the outside contour of the pattern, 
which is used as a master pattern in 
shaping the edges with a molding 
like the one shown in Fig. 3. As any 
irregularity in the template will be 
duplicated in the work, the edge of 
the template should be smoothed 
carefully and coated with wax or 
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paraffin to reduce friction against the spin- 
ning shaper collar. The Va-in. stock for the 
sides should be about Vs in. wider than the 
width of the template, and is fastened tem- 
porarily to the latter, flush with the rear 
edge, by a couple of screws driven into the 
waste parts of the fretwork. After this, the 
work is bandsawed as in Fig. 6, sawing 
around the template about Vs in. away 
from the edge. With the work attached to 
the template, the edges are shaped as in 
Fig. 7, the template being on top and a 
starting pin engaged in the table. The 
shaper collar used should be of a size that 
will keep the work about the same size as 
the template. You may find it necessary 
to allow more than a Vs-in. margin around 
the work, depending on the size collar and 
cutter at hand. The best procedure to fol- 
low in running the mold is to start at the 
rear and go aci'oss the end grain at the top 
and down the front edge. This will give a 
clean cut as you will be going with the 
grain most of the way. Keep the work 
moving and apply just enough pressure to 
hold the work in contact with the collar, 
to prevent burning the wood. Each side 
piece is shaped in this way. If a number of 
pieces are to be cut from the same template, 
it is best to make it of hardwood, so that 
repeated usage will not wear the working 
edge too rapidly and thus change the orig- 
inal shape of the template. 

Now with the work removed from the 
template, the blind grooves for the three 
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shelves are cut with a dado saw or router, 
spacing them according to Fig. 5. These 
should be cut about V4 in. deep and stop 
% in. or so from the front edge. Next, the 
fretwork design is traced on the work as 
in Fig. 8, after which it is scrollsawed and 
sanded. If your saw can handle 1-in. stock, 
time can be saved by tacking both pieces 
together and sawing at one time. In fitting 
the shelves to the sides, note that they must 
be notched at the corners to set in. in 
from the front edge. Angle brackets for 
attaching the shelf to the wall are screwed 
to the underside of the top before assem- 
bling with a resin-type glue. Finally, the 
work is checked for squareness before 
drawing the clamps up tightly. 

Both top and bottom shelves of the model 
shown in Fig. 1 and detailed in Fig. 9, are 
bandsawed from panels of solid stock glued 
up of several pieces. The pattern used in 

Dog Rings Doorbell When 

Instead of barking when it desired to en- 
ter the house, our dog scratched the door, 
which not only marred the wood, but often 
we did not hear the dog. To avoid this 
trouble, I made the switch shown, mounted 
it on the door and connected it into the 
doorbell circuit. As shown, the switch con- 
sists of a metal plate held by screws over 
which springs are slipped to hold the plate 
about in. from two contact screws. These 
screws are wired into the bell circuit, the 
wires running to two spring-brass strips 
on the hinged edge of the door where they 
contact two similar brass strips on the cas- 
ing. Wires from the latter strips run di- 
rectly to the bell circuit. 

—A. E. Rehnberg, St. Paul, Minn. 
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marking the ends of the shelves also can 
be used to mark the thick end blocks to 
which they are glued. This merely re- 
quires drawing a second line in. in from 
the first, which represents the amount the 
ends are set in. If solid stock is not avail- 
able, built-up blocks of %-in. stock, glued 
face to face, will do for the end pieces as 
well as the brace. The bottom shelf can be 
attached to the end pieces with f.h. screws, 
as they will not show, but the top will have 
to be fastened with several blind dowels. 
If screws are used to attach the brace fx"om 
the inside, it will have to be done, of course, 
before gluing the top in place. A framing 
square, used as shown in Fig. 12, will as- 
sure the brace being at right angles to the 
wall. An angle bracket is provided to fas- 
ten the shelf to the wall at the top, while a 
mirror hanger is screwed to the end of the 
brace to hold it at the bottom. Figs. 10, 11. 

It Desires to Enter the House 
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Simple Scale From Clock Spring 
To Weigh Chemicals 




SMALL METAL 

DISH 

Made from a piece of clock spring and a 
couple of wooden blocks screwed to a wall, 
this scale is used by one experimenter for 
weighing chemicals in his laboratory. Also, 
it is handy for weighing chemicals in a 
photographic darkroom. The scale con- 
sists of a length of clock spring, which is 
screwed to a block so that the free end 
reaches to the center of another block or 
a piece of paper near the first one. A small 
tray is suspended from the spring as indi- 
cated. The block or paper is calibrated by 
weighing objects of known weights and 
marking the positions of the spring end on 
the block or paper. 

Substitutes for Bar Clamps 

If you do not have a long bar clamp, here 
is a good substitute that will enable you 
to use a C-clamp for the same purpose. 
Two wood blocks are pivoted together in 
a parallel position with a couple of pieces 



Vi" X 4'4" PIVOT' ARMS 




BOLT AND 
WASHER 



of flat u'on as shown, the inner surfaces of 
the blocks being covered with sandpaper 
to improve their grip. In use, the block 
assembly is placed over the work, after 
which one end of a C-clamp is placed in a 
pocket cut in one of the blocks, thus per- 
mitting two pieces of work to be pulled 
together regardless of the length. 

— R. H. Pfetzing, Moline, 111. 



Small Coil Springs Wound Easily 
On Threaded End of Bolt 

Needing a small 
coil spring occa- 
sionally in build- 
ing models, I have 
found that a thin 
piece of steel wire 
and a small bolt 
enable me to turn 
out a neat minia- 
ture spring with 
little trouble. The 
wire is wound on 
the threads of the 
bolt, then tempered by heating it on the 
bolt and dipping it in cold water, after 
which the completed spring is turned off 
the bolt in the same manner as a nut. 

— W. Golden, Jr., Newport News, Va. 
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Fuel Lines Cleaned Thoroughly 
By Using Speedometer Cable 

You will find 
that a length of 
speedometer cable 
is ideal for clean- 
ing clogged oil or 
fuel lines. It is bet- 
ter than a length 
of wire, as it will 
follow the bends in 
the line without 
catching, and it is 
safer than com- 
pressed air, which might burst the line. Of 
course, after the line has been opened with 
the cable, compressed air can be used to 
good advantage to remove all loosened 
particles, which might later cause the line 
to clog again. 

Growing Evergreens Successfully 

When planting evergreens to improve 
the appearance of your home grounds, re- 
member to plant them in well prepared 
soil, in plenty of time for the roots to get a 
good start before hot weather comes. Be 
sure to provide adequate drainage, and 
water the plants regularly. Also, loosen the 
topsoil during the summer months and 
mulch to prevent the soil from drying out. 
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Valance and Sliding Drapes to Separate Rooms 




Drapes that slide on a track hidden 
inside a valance provide a neat, inex- 
pensive method of separating living 
and dining rooms that are built to ap- 
pear as one large room. Used in the 
U. S. Gypsum model research house, 
the valance shown above is not difficult 
to make. The drape track is mount- 
ed inside a U-shaped assembly, which 
is attached to the ceiling in an inverted 
position and finished with strips of 
cove molding on each side. As indicat- 
ed in the circular detail, three 6-in. 
boards form the U-shaped assembly 
to which scrolled sides of hard-pressed 
board are fastened. 




Realistic Hardwood Candles Won't Bend in Hot Weather 



After experiencing trouble with orna- 
mental wax candles bending, especially 
during warm weather, my son made some 
of wood, which look so realistic that they 
cannot be detected from regular ones even 
when handled. After turning the candles 
to shape and sanding them thoroughly, 
holes were drilled in the top ends to take 



short pieces of string to simulate wicks. 
Then, the candles were painted the desired 
shade and dipped in melted paraffin. The 
paraffin covers all of the brush marks and 
any other defects in the paint to give the 
surface a wax appearance, making them 
difficult to distinguish from real candles. 

— S. E. Draper, Ottawa, Ont., Can. 
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Beside holding the fingers steady while applying 
nail polish, this little wooden rack also keeps 
them spread well apart and makes it unnecessary 
to hold the hands in the air while the polish dries 



If your veil has lost its crisp new appearance, it may 
be given a new lease on life by pressing it over a 
sheet of waxed paper. A moderately hot iron is all 
that is necessary, as too much heat will evaporate 
the wax. Veils given this treatment will stay fresh 
surprisingly long, and the procedure can be repeated 





Above: Soap pieces too small to be used alone 
can be saved in an empty tobacco sack or other 
small cloth bag, which is tied and used in the 
same way as a bar of soap. Left: Determine the 
age of an egg by placing it in the bottom of a 
bowl of cold water. If it lies on its side, it is 
strictly fresh. Standing at an angle, it is at least 
three days old; ten days old if it stands on end. 
Below: Paint collecting in the groove on the can 
fop may be kept from splashing when the lid is 
replaced by covering the top with a piece of 
cloth, allowing it to hang over the sides. When 
the lid is put on, excess paint is absorbed 




SALT ON 
DAMP 
CLOTH 



Rubbing a damp cloth sprinkled with salt over a wire 
clothesline will keep clothes from freezing to the 
line when hung on it during cold weather 
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PROBLEMS 




Too rapid drying of the soil oround plants kept in 
clay pots can be avoided by painting the inside 
surfaces of the pots to prevent loss of moisture 
through the porous sides 



CURTAIN-POLE 
HANGER , 





When vibration causes your electric clock to be ex- 
tremely noisy, the noise can be reduced with strips 
of felt glued to the back in places where the clock 
has contact with the wall. You can further reduce 
the noise by slipping a rubber sleeve over the nail 
or screw from which the clock hangs 



Above: Wooden clothes poles in a closet often 
become so bent from long use that they slip from 
their sockets. To prevent this, drill a hole in the 
lip of one of the sockets, replace the pole with 
the bowed side up and drive a nail through the 
hole and into the pole. Held in this position, the 
pole will gradually straighten. Right: Sliding cur- 
tain rods screwed to ends of \2-1n. wood will 
make a handy adjustable shoe rack. Below: A 
door mat can be kept from slipping if a discarded 
piece of screen wire of the proper size is tacked 
to the floor below the mat 




THICK DOOR MAT 




By looping friction tape on the last turn and passing 
the free end under the loop then pulling it tight, you 
can keep the free end from loosening 
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Theft of Outboard Motor Avoided 
With Sleeve Over Clamping Bolts 




To make his motor fairly safe against 
theft when it is left on the boat unguarded 
for an hour or so at a time, one sportsman 
uses a metal sleeve, which he slips over the 
wing nuts or bolts that clamp the motor 
onto the boat transom. The sleeve is a 
length of pipe, which is slotted almost its 
entire length and capped at one end. Near 
the other end a piece of flat metal passes 
through a vertical slot to receive a padlock 
as indicated. In use, the nuts or bolts are 
turned with the wings in a vertical posi- 
tion, after which the sleeve is slipped over 
them, the flat metal inserted in its slot and 
the padlock put in place. 

Pipe Cleaner in Spectacle Case 
Prevents Scratching Glasses 

If you find it impossible to replace your 
spectacle case with a new one when the 
lining wears smooth from continued use, 
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bend a pipe-stem cleaner as shown, and 
fasten it in the case with a strip of cellulose 
tape. In this way, the lenses in your glasses 
will rest on the soft cleaner, thus ehminat- 
ing any danger of them being scratched by 
hard particles of dust that might collect 
on the smooth lining. 



Ink Capacity of Pen Increased 
By Using Ball-Head Pin 



You can easily 
increase the ink- 
carrying capacity 
of a common pen 
point by using a 
ball-head pin. 
This is inserted 
into the holder 
along with the pen 




projects to within approximately in. of 
the end of the point. By actual test, this 
has increased the ink carrying capacity of 
some pens as much as 100 percent. 



Car Spark Control Checked Easily 
Without Operating the Motor 




Checking the action of the automatic 
spark control on your car without running 
the motor to produce vacuum can be done 
by using a hand tire pump. Fu-st, reverse 
the leathers in the pump so that it will suck 
air instead of compress it, and also, replace 
the hose with one 5 or 6 ft. long. Then 
mount the pump on a wooden base so that 
you can hold it down with one foot while 
pulling up on the handle to produce a vac- 
uum in the spark control. In use, connect 
the hose to the vacuum line at the spark 
control or at the manifold, and remove the 
distributor cap. When the pump is oper- 
ated, vacuum will be produced in the line 
and you can see whether or not the control 
is functioning correctly. 
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Etched Negative Produces Photo Greeting Cards 




ETCHED 
NEGATIVE 



Unusual Christmas cards can be made 
photographically by scratching a design 
and greeting on a piece of thin, clear cellu- 
loid, after which printers' ink is rubbed 
into the lines and a print made in the same 
way as you would print a photo. If clear 
celluloid is not available, old negatives 
from which the emulsion has been removed 
with hot water will do. To make a nega- 
tive, first draw the design on a piece of 
paper. Then tape or thumbtack the film 



over it for easy tracing. Use a sharp-point- 
ed instrument for a stylus, such as a pho- 
nograph or sewing-machine needle, which 
can be held in a dowel or an automatic 
pencil. Innumerable effects can be had by 
arranging the lines in various ways. After 
the ink has been rubbed into the lines, re- 
move the surplus with a cloth, leaving it 
only in the etched lines. Make a print on 
glossy paper and mount the finished pic- 
ture on a colored card or a neat folder. 



Tenaer Seedlings Grown Easily in Miniature Greenhouse 



Permitting easy control of moisture and 
temperature, this inexpensive Wardian 
case, which in a small way serves the same 
purpose as a greenhouse or hotbed, will 
help you grow vegetable and flower seeds 
successfully. You wiU find the case espe- 
cially handy when germinating begonia 
and other seeds that require careful con- 
trol of moisture. Usually plenty of warmth 
wiU be provided by keeping the case near 
a stove, radiator or heating plant. The case 
is made from a tin can and a wide-mouthed 
glass jar, held together with tape or by sol- 
•dering the jar top to the can. A wide- 
.mouthed fruit jar with a self-sealing top 
having a removable center is ideal. 




WIDE- 
MOUTHED 
GLASS 
JAR 



SCREW TOP 



HOLE 

HELD 
TOGETHER 
WITH TAPE 

*_TIN CAN 
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Uniform Screw Pockets Made 
By Using This Simple Guide 



DRAWER 
SIDE OR 
TABLE 
APRON 




If you experience trouble in forming 
screw pockets that are necessary when as- 
sembling drawers or when screwing the 
sides or aprons to cabinet tops, this guide 
will help you keep the auger bit at the 
correct angle while countersinking the 
work to form the pockets. The guide con- 
sists of a wood block having a %-in. hole 
drilled through it at an angle of 25 to 30 
degrees. When a number of pockets are 
to be made at the same height from the 
lower edge of the work, or from the bot- 
tom of a drawer, make the block of suffi- 
cient length to reach the edge of the work 
or drawer bottom in order to make all the 
pockets at a uniform height. 

Burning Time of Candle Limited 
With Heated Knife Blade 

Next time you are on a camping trip and 
want to limit the burning time of a candle, 




warm the small blade of your pocket knife 
and cut the wick at the desired point. In 
this way, the upper section of the candle 
will burn down to the point where the 
wick is severed and fall over, thus extin- 
guishing itself, 

Prick-Punching License Strips 
Prevents Use If Stolen 




As my new car 
license plates this 
year consist of on- 
ly narrow strips of 
metal carrying the 
year and state 
name to be at- 
tached to the old 
plates, I prick- 
punched the li- 
cense number in- 
to the strips. This discoui-ages theft as the 
number punched in them would not cor- 
respond with the numbers on the plates of 
other cars. — Geo. W. Jolls, Elmira, N. Y. 

Joint Between Wall and Linoleum 
Made Tight by Beveled Molding 

One workman 
employs a simple 
trick to make a 
watertight joint 
between linoleum 
and the quarter- 
round strips at a 
wall. The bottom 
of each strip is 
planed at an angle 
so that, when 
nailed against the 
baseboard, the edge imbeds itself into the 
linoleum to make a snug fit. This should be 
done only on linoleum that is cemented to 
the floor as new linoleum laid loosely usu- 
ally expands, and when held at the edges 
is likely to buckle. 



QUARTER 
ROUND 




LINOLEUM 



Electric Lamp Cords Shortened 
Without Cutting Them 

Where it is ad- /W/^ 
visable to shorten 
electric cords on 
lamps to prevent 
them from sagging 
or becoming tan- 
gled on the floor, 
here's an easy way 
to take up the 
slack neatly with- 
out cutting the 
cord. Just double the cord near the center 
and wrap one end around the two thick- 
nesses up to the loop as shown. Then slip 
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the cord end through the loop and 
tighten it by pulling on the oppo- 
site end of the cord. Of course, 
the number of turns wrapped 
around the doubled cord deter- 
mines the amount of slack taken 
up. — W. Johnson, Amherst, Mass. 



Auxiliary Stove Saves Oil 
When Supply Is Limited 

Where fuel is difficult to obtain 
for circulating-type oil heaters 
and it is advisable to provide a 
small wood-burning stove for lim- 
ited use, efficiency of the auxiliary 
stove can be increased consider- 
ably by hooking it up as shown. 
To connect the small stove, a dou- 
ble thickness of asbestos paper is 
cut so that it will sHp over the pipe 
elbow and fit snugly inside the 
heater-door opening. A metal 
stove-pipe collar is then pressed 
against the asbestos filler and door 
frame to improve the appearance 
and provide a tight fit around the 
pipe. As a means of covering the 
burner bowl in the oil heater is 
needed, this can be accomplished 
easily, in many cases, by using the 
round cutout portion from the as- 
bestos filler, a long wire being at- 
tached to the center of the disk to 
facihtate removing the cover 
whenever desired. Although not 
absolutely necessary, a damper 
installed in the stovepipe will re- 
sult in better control of the fire 
and greater heating efficiency. 



Uniform Bends in Wood Assured 
By Spacing Kerfs Equally 





As uniform spacing between saw kerfs is essen- 
tial if a good job of wood bending results without 
steaming, the kerfs should be spaced so they will 
all be closed at the top when the desired cvu"ve is 
formed. To get the proper spacing, saw an initial 
kerf and mark the board at a point fi'om the kerf 
equal to the radius of the bend to be made. Then, 
after clamping the board to a bench top or other 
suitable surface as shown, grasp the end and bend 
it up until the kerf closes at the top. The distance 
between the lower edge of the board and 
bench top at the radius point will be the 
amount each kerf is to be spaced. All kerfs, 
including the initial one, should be cut 
about % in. deep in the case of %-in. stock. 



Tilting of Pictures Prevented 
By Tape Over Hooks 



MOLDING 



PICTURE 

HOOK 



You won't have 
to worry about 
pictures sliding on 
hooks of the type 
shown if strips of 
cellulose tape are 
appHed where the 
cords or wires pass 
over the hooks. 
This anchors the 
cords securely and 
prevents any 

slight jarring from causing the pictures to 
tilt. The cords can be shifted easily, if de- 
sired, by loosening the tape. 




CELLULOSE TAPE MOUNTED 
OVER PICTURE CORD 
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As her name implies, ' 
Susie is made entirely of 
heavy carpet cord. Her 
one-piece arms are made 
by wrapping cord around 
cardboard, step 1, after which 
it is cut free and the loose ends 
braided as in step 2. Tfiirty-six 
strands, 18 on each side, ore 
wrapped around the same card- 
board to form the head, body 
and legs, through which the 
arms are slipped before binding 
tightly at the neck and waist, 
step 3. Then, the loose ends are 
braided into legs, step 4, after 
which the skirt is tied around the 
neck and waist and the wig tied 
in a bow to the top of the head 



102 



POPULAR MECHANICS 



Cl 



To make the amusing "Poncho," the 
squared pattern of his body must 
be enlarged full size. This is done 
by ruling on paper the same number 
of squares given, then simply draw- 
ing in the figure to coincide. Muslin, 
cut double, is used for the body, the two parts 
being stitched together around the edge ex- 
cept where openings ore indicated for stuffing. 
Leg and arm joints are formed by double 
rows of stitches, Va in. apart, which are added 
OS the stuffmg progresses. His suit consists of 
two 14-in. square pieces of colorful cloth, 
which are sewed together, with openings be- 
ing left through which to stick the hands and 
feet. Ruffling, gathered tightly at the ankles, 
wrists and neck, holds the suit in place. His 
cone-shaped cop is held on with a few stitches 





The cuddle doll is made of a pair of men's heavy cot- 
ton work socks. One sock forms the head, body and 
cap; the other, the arms and sweater. First, eqch sock 
is cut as indicated by the dotted lines and then 
stitched around the leg part, after which the sock is 
turned inside out and stuffed with cotton through the 
opening at the top. Next, the sweater part is pulled 
over the body and the ribbed top of it is rolled up to 
form a wide cuff. After this, the head is formed by 
drawing a bright-red ribbon tightly around the neck 
and tying in a large bow. The arms are stuffed and 
sewed to the body at the neckline, and then hands 
and feet are simulated by binding the ends of the 
arms and legs with thread. The doll is completed by 
gathering the cop In at the top to represent a tassel 
and adding the features, which are bits of red felt 
glued in place as shown in the photo 
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Made entirely of wood, except for steel ronner 
shoes if available, this speedy "tri-coaster" 
has minimum friction. The single rear runner, 
with seat attached, is pivoted to the front- 
runner assembly on which the rider puts both 
hands and feet for complete steering control 
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Any young "Commando" will get a thrill when he 
finds this dandy toy repeating rifle under the tree 
Christmas morning. Except for a spring and a few 
screws, it is mode entirely of wood, yet it looks like 
the real thing. Best of all, it is perfectly harmless, 
as it simply "shoots" with a loud bang. The gun 
stock is cut from a %-in. board and the top edge is 
grooved to take a dowel "barrel," the ends of which 
are bored as detailed. A trigger pin keeps the gun 
cocked and when released a spring sends a block 
against the end of the barrel to make a noise sim- 
ulating the report of a rifle 
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After your little g!rl outgrows this dollhouse, fond memories of playtime days will always remain vivid even 
though the dollhouse assumes new usefulness as a bookshelf. Built narrow to conform to bookshelf width, it 
may be hung on the wall even as a dollhouse, although if made wider, it can be used on the floor. Pulling out 
the room partitions converts it into a bookshelf; the dollhouse treasure chest will then hold her jewelry 



. _ SECRET RELEASE LEVER 
FOR FRONT GABLE 



THIS GABLE IS 
RELEASED INSIDE 
FRONT GABLE 




SECTION THROUGH 
REAR WALL 
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< AAATCHBOX \ 
\ / HOLDER .' 




PIPE RACK 




CARVED OUT 




I 6" 
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Anyone who likes to bowl will appreciate this walnut or maple smoking set, which has a humidor shaped 
like a bowling ball with fmger holes in the cover, and a pipe-cleaner holder shaped like a bowling pin, 
both being turned as indicated in the squared detail. If copper or other suitable metal !s available, the 
humidor and Its cover should be lined. A match holder and pipe rack are provided on the base of the set 



STOP PIN 




Adjustable to accommodate a few or many books, 
these expanding book ends will not slide askew. 
They are connected by five dowels, two of which 
ore fixed in one book end and three in the other 
one. A stop pin at the outer end of the center dowel 
works in a slot in the base of one book end as 
indicated to prevent the assembly from being pulled 
apart accidentally. Felt should be glued to the base 
to prevent marring table tops 
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The unusual design and the hooked shaped 
handle that make this tray easy to balance 
and carry with one hand, will please the most 
discriminating hostess. Novel rubber feet are 
provided by cutting off the eraser ends of lead 
pencils and inserting them into holes on the 
underside of the tray at the three corners 





Having one side shaped to resemble the bound 
edges of two books, this bridge case can be kept 
inconspicuously in a bookcase where it is always 
at hand. Although each half of the case is made 
to hold four decks of playing cards, one half can 
be partitioned to accommodate pencils, score pads 
and other playing-card accessories if desired 




DECEMBER, 1943 



109 



■■■I 
■■■I 
■■■I 




Prized plates will be displayed to good 
advantage if decorative hangers like 
those shown above are used. Painting 
designs on the hanger arms to harmo- 
nize with those of the plates enhances 
the appearance of the hangers. Tire- 
lessly hugging a couple of potted plants 
against his chest, the little flower boy 
below will solve the problem of where 
to keep small potted flowers that every 
woman likes to have. The drab ap- 
pearance of the pots can be brightened 
by the use of a little paint 





There'll be no "hootin" over 
misplaced kitchen brushes 
when the two wise old owls 
above keep them safely in 
view. Anybody will appre- 
ciate the ease with which 
paper napkins or towels can 
be removed from the holder 
below. The perforated front 
adds a decorative touch to 
the holder, which is painted 
to match the color scheme 
of a kitchen or a bathroom 
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UPHOLSTERING 
TACKS 

Anyone who likes a midnight snacic of cheese and 
crackers, will find this tray suitable for the occasion. 
It is made by gluing together y2-in. pine and Vi-in. 
birch and then binding the edge with a hardwood 
Strip or splint, which must be soaked in water to 
moke it pliable before tacking it in place 
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Flat Glass Bottle Aids in Cleaning 
Garments at Home 




By simply inserting a flat glass bottle in 
the sleeve of a garment when using clean- 
ing fluid to remove spots, you can eliminate 
the danger of soiling the opposite side of 
the sleeve. Also, this glass surface keeps 
such fluid in the fabric so that only a small 
amount is needed to do the work. 



How to Cut Heavy Wallboard 
To Fit It Around Pipes 

Cutting heavy 
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BACK SCORED 



WALLBOARD 













PIPE 








FOLDED FORWARD 





SAW CUT 

wallboard so that 
it can be fitted 
around a pipe 
without making 
the opening ap- 
pear unsightly can 
be done easily as 
follows: First, 
make the hole for 
the pipe at the re- 
quired location. Then saw from the edge 
of the board to the hole, next score the 
back of the board deeply from the hole to 
the edge of the board as indicated. Now, 
fold the two segments back. Do this very 
carefully to avoid breaking them off. When 
the board has been inserted in place, fold 
the segments back into position and nail 
them in place. After the job has been fin- 
ished, the only mai'k that will show on the 
surface of the board will be the saw cut. 



Old Suit Made Flame Resistant 
By Simple Solutions 

Anyone who has need for flsime-resist- 
ant clothing can treat an old suit for the 
purpose by dipping it in a solution consist- 
ing of sodium staimate, 3 lbs., and water, 
1 gal. After wringing out, immerse the suit 
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in a second solution made hy mixing am- 
monium sulphate, lb., with water, 1 gal. 
Then wring the material again thoroughly 
and hang up to dry. In tests with garments 
treated in this manner, they have with- 
stood up to five dry cleanings without los- 
ing their flame-resisting qualities. 
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Gripping Tapered Work in Vise 

The next time 
you have a piece 
of tapered work to 
grip in a vise, use 
a piece of angle 
iron between the 
work and one of 
the vise jaws as 
indicated. This 
will enable you to 
grip it firmly. For 
best results, round 
one edge of the 
iron as shown, which will allow it to adjust 
itself to the taper of the work. 
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Life of Old Windshield Wiper 

Increased With Tire Paint 

Being unable to obtain a new rubber 
blade for his windshield wiper, one motor- 
ist found that he could renew the old one 
to some extent by painting it with rubber 
tire paint. This not only renewed the 
blade, but it also provided the edge that 
contacts the glass with a softer and more 
efficient wiping surface. 



Broken File-Card Tab Repaired 
With Paper Staples 

To repair or strengthen the index tabs 
of small file cards or dividers to increase 
their life, clinch two paper staples on each 
tab as shown. A strip of cellulose tape 
applied to the back will cover any shai-p 
ends of the staples and avoid scratching 
the fingers when thumbing through the file. 
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Although this bed, the sides of which consist of dow- 
els, was built for a cocker spaniel, dimensions given 
can be altered to provide plenty of room for a larger 
dog. When boring the holes for the dowels in the 
bottom and in the railing, tack or clamp the pieces 
together and bore both at the same time to assure 
the holes being in line. Note that four dowels are 
cut 3 in. longer than the others to serve at legs 
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Door and Window Decorations 
For the Holiday Season 




With a fev pieces of glistening tinsel and 
several paper doilies, you can dress up 
your windows and front door to give a real 
holiday appearance. On the door shown, 
strips of red and silver tinsel were used to 
outline the dividing frames, strips of eel 
lulose tape being applied over the ends to 
hold them in place. The imitation snow- 
flakes were cut from lace paper doilies and 
attached to the panes with glue. 

— Benj. Nielsen, Aurora, Nebr. 

Doweled Joints Opened Easily 
Without Marring the Wood 

Have you ever wished that you had some 
way of opening a doweled joint without 
marring the wood after you had clamped 
it up for a trial fit? If you have, insert 




folded strips of waxed paper in the joint at 
both ends as indicated before you tighten 
the clamps. Then, after loosening the 
clamps, insert the edge of a chisel into the 
joint between the paper strips and tap it 
in with your hand. In this way, a joint can 
be opened without leaving a mark. 



Humidifier for a Tobacco Pouch 
Made From Aspirin Box 

To keep tobacco 
moist, a conven- 
ient humidifier 
can be made in a 
few minutes by 
perforating the lid 
and bottom of a 
metal aspirin box 
and then filling 
this with absorb- 
ent cotton. In use, just dip the box in wa- 
ter, and, after removing the excess by 
shaking, drop the box into your tobacco 
can or pocket pouch. 

— C. W. Or wig. Browning, 111. 
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Jumper Wire on Tail-Lamp Bulb 
Assures Electrical Contact 

As the tail lamps 
on most cars are 
grounded to the 
car body or fi'ame 
through the shell 
and moimting to 
complete the elec- 
trical circuit, rust 
and other corro- 
sion between the 
parts often sets up 
a high resistance 
to the passage of 
current, causing the light to be dim or not 
burn at all. A good way to overcome this 
trouble is to solder one end of a small wire 
to the base of the bulb and connect the 
other end to some part of the car where 
good contact can be made. Usually the 
frame is the best place to attach the wire. 




Improvised Punch for Leather 
And Other Soft Materials 

Having occasion 
to punch a number 
of holes in several 
leather belts 
where a hand 
punch was not 
available, I did the 
job with a strip of 
metal and an old 
twist drill. After 
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bending the metal as shown and 
drilling through it, the discarded 
drill was broken off and ground 
flat on the end to provide sharp 
cutting edges. In use, the belt or 
other material to be punched, is 
slipped between the two thick- 
nesses of metal and the sharpened 
drill is driven through by tapping 
it lightly with a hammer, making 
a neat hole. — J. L. Wyndowe, To- 
ronto, Ont., Can. 



Track '*Brush** for Toy Railroads 
Makes Cleaning Easy 



SCREW 



Dark Closet Is Best Place 
To Store Fabrics 

According to results of a four- 
year test conducted by textile sci- 
entists of the U. S. Department of 
Agriculture, the best storage place 
for fabrics is not the average attic, 
but a dark closet on a lower floor. 
Most attics become very hot in 
summer, and heat has been found 
to cause deterioration of stored 
fabrics. Tests were made with 
both new and desized cotton 
sheets and degreased woolen sam- 
ples stored at 102 degrees F., the 
average attic temperature, and at 
room temperature. Although 
changes in these fabrics were not 
enough to make them unservice- 
able, they became weak, and cot- 
tons and linens yellowed. 




Keeping a large model-railroad layout clean is 
no problem if you have a track cleaner hke the one 
shown. A long handle enables you to reach any 
part of the track with ease, and cloth-padded 
grooves in the cleaner permit easy removal of dust. 
The "brush" portion of the cleaner consists of a 
wood block grooved to fit over the three rails of the 
track. These grooves are covered loosely with three 
or four thicknesses of soft cloth, which are tacked 
to opposite sides of the wood. In use, the cloth is 
moistened with a suitable cleaner and then moved 
along the track. — C. Elmer Black, Philadelphia, Pa. 



Dainty Colonial Maid on the Dresser Hides a Pincushion 



Besides being ornamental, this little 
wooden maid is a useful dresser piece as 
the skirt conceals a pincushion. It is turned 
from .walnut or other hardwood that is par- 
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OFF, 
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ticularly pleasing. The skirt is turned out 
of a piece 2 in. square, and then cut in two 
parts, which are recessed; the bottom one 
1 in. to take the pincushion, and the top 
one % in. to provide space 
for the pins. The lower 
part is 1% in. high and 
the top part in. The 
waist and arms are turned 
»)^^ from %-in. stock. Head 

^ki and bonnet are one piece, 

and the bottom edge of 
the bonnet is cut off as 
shown before the parts 
are assembled. Head, 
waist and the top piece of 
the skirt are doweled to- 
gether and the arms are 
pivoted on long brads. 
After painting on buttons, 
mouth and eyes, the piece 
is finished with two coats 
of a mixture of linseed oil, 
3 parts, and clear shellac, 
1 part. — Elma Waltner, 
Hurley, S. D. 
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Getting at the causes of common 
Helpful tips that make hand firing 
your plant at peak efficiency 




SPREADING" METHOD OF FIWNO 
NOT RECOMMENDED 
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By W. C. Lammey 

1^0 ONE would deliberately 
^ throw a shovel or two of coal 
outside every day, yet the equiv- 
alent of this waste is discharged 
into the air in the form of com- 
bustible gases by many home 
heating plants. A smoky fire con- 
sumes fuel but produces insuffi- 
cient heat, which is one of the 
most common complaints of home 
owners. The causes of this trouble 
are many and varied, and are best 
found by the process of elimina- 
tion — starting with the most like- 
ly cause, which is incorrect firing, 
and then proceeding with other 
causes until the trouble is found 
and corrected. 

Keep the ash pit clean: It should 
always be nearly empty. Ashes 
banked up in the pit as indicated 
by A in Fig. 1, reduce air supply, 
increase the velocity of what air 
does reach the fire when the lower 
draft is open, and result in "live" 
and "dead" spots here and there 
over the fire bed. Ashes touching 
the grates at any point tend to 
concentrate the heat and warp or 
break the grates. It's best to clean 
the ash pit before shaking, the 
grates. A thin, skimpy fire, B in. 
Fig. 1, also Fig. 22, is wasteful of 
both heat and time as it requires 
more frequent attention. Fuel bed 
should be level with or slightly 
above the bottom of firing door. 

Spreading method of firing 
causes slow "pickup": Spreading 
fresh fuel over the whole fire bed 
as in Fig. 2, "blankets" the fire, 
shuts off the heat, and results in 
the release of great quantities of 
valuable gases, which escape un- 
burned up the chimney. In firing 
soft coal, a dense smoke is pro- 
duced when a bed of live coals is 
covered with fresh fuel. Before 
ignition can take place over the 
whole fire bed the furnace and the 
house cool down. As a result, 
there is a tendency to force the 
fire with full draft, which speeds 
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troubles in home heating plants, 
easier and enable you to operate 
and greatest economy 



up the rate of ignition and makes 
the fire wasteful and difficult to 
control. 

House cold in the morning: This 
condition can be due to many 
causes and to defects in the heat- 
ing plant. The chart in Fig. 9 is 
the result of a study of reasons for 
the unsatisfactory operation of 
home heating plants. Banking the 
fire with ashes is one of the causes. 
Ash placed on live coal gradually 
stops the burning. The heat is ab- 
sorbed by the ash which reaches 
the fusion point and forms a clink- 
er. The latter slows down flow of 
air through the fuel bed. By 
morning the fire will be practically 
out. The remedy is to be sure the 
equipment is in good condition 
and then fire by approved meth- 
ods, leaving a trifle more draft on 
the fire over night. 

Fire picks up slowly or is slug- 
gish: This condition usually is 
caused by a poor draft. Check the ash pit. 
Probe the fire bed for clinkers or a hard 
crust, which sometimes forms over the 
burned-out ash. Open the cleanout door 
and examine the interior of the furnace 
with a flashhght for heavy deposits of soot 
and fly ash which sometimes collect in suf- 
ficient amounts to hamper the draft. Be 
sure the turn-damper, A in Fig. 5, is open. 
If correcting these conditions fails to rem- 
edy the trouble, then use a strip of tin as a 
feeler gauge and "feel" along the edges of 
all doors, as in Fig. 3. Check fire doors, 
clean- outs on furnace and at the bottom of 
chimney as at B in Fig. 5. If you can insert 
the "feeler" and move it a distance of more 
than 3 or 4 in. along any of these openings, 
you have an air leak that may interfere 
with the draft. This can be corrected by 
filing the edge of the door until it fits. 

Chimney or surrounding structures re- 
duce draft: A large tree near the house. 
Fig. 4, with its top higher than the chim- 
ney, can be the cause of impaired draft, as 
it creates an eddy air current, and some- 
times a strong down-draft when the wind 
is blowing. Likewise, adjacent buildings 
higher than the chimney will cause the 
same condition as indicated in Fig. 6. If the 
top of the chimney is lower than the roof 
ridge you are almost sure to have trouble. 




HOW TO FIND YOUR TROUBLE 

When your heating plant operates unsatisfactorily 
there are usually many possible causes for one effect. 
Generally the causes of insufficient heat, poor droft, 
excessive consumption of fuel, clinker formation, etc., 
are easy to discover and remedy if one takes the *ime 
to apply a simple process of elimination. As an exam- 
ple, the cause of poor draft may not lie in the heating 
plant at all. In certain cases it has been found that 
simply opening the basement door or a v/indow has 
completely'cured the trouble. In these instances the 
remedy was simply more air circulation in the base- 
ment. Often.cures for other troubles are iust as simple 
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SPRING AND FALL OPERATION 




©SIDE-BANKING FRESH FUEL BETTER THAN 
SPREADING (BITUMINOUS COAL ONLY) 



Air striking the roof is deflected as in Fig. 7 
and the resulting eddy currents create 
down-drafts in the chimney. In severe 
winter weather, the cold air in the upper 
part of the flue of the outside chimney may 
act as a baffle, checking the free movement 
of gases fi-om the chimney. The procedure 
in correcting any of these faults depends, 
of course, on the conditions. If there is no 
outside defect, then it's well to examine 
the chimney itself. Any large cracks in the 
mortar or at the smokepipe opening, C of 
Fig. 5, will act as check dampers. Finally, 
remember that nests of chimney swallows, 
or swifts, sometimes block the flue. Also, 
a basement or cellar that is shut up tightly 
is nearly always "air-locked." Records 
show that sometimes opening the basement 
door or a window slightly will cure a stub- 
born case of poor draft. 

Fuel bed for mild weather: The entire 
grate area is not needed during mild 
weather so only the center is kept clear 
with the poker. The grates are not shaken 
and ash is allowed to bank up on the sides 
of the fire pot as in Fig. 8. This cuts down 
the heat output of the fire bed and, at the 
same time makes it easy to control. Due 
to adding smaller amounts of fresh fuel, 
such a fire wiU burn low in a shorter time, 
making it advisable to put on full draft a 
few minutes before firing so there will be 
a bright coke bed to receive the fresh fuel. 
Note in Fig. 8 that the live coals are pushed 
to one side before firing the fresh charge 
of coal. To hold the fire longer, cover the 
nut coal with a shoveKul of fine slack as 
shown. This can be made by breaking up 
larger pieces of coal to the pea size. Be 
sure, before leaving the fire, that a gas 
flame has started, otherwise it will smolder. 
Also, there is the likehhood that the col- 
umn of gases from a long- smoldering coal 
fire will ignite suddenly and cause a serious 
explosion. See that there is a fairly strong 
draft just after firing, especially on wind- 
less days. Once the gas is ignited, the 
drafts usually can be closed and the fire 
checked to conserve the heat. 

"Side -banking" when firing soft coal: In 
any weather, side-banking the fresh fuel 
as in Fig. 10, is a great improvement over 
the spreading method in that it prevents 
rapid escape of gases which takes place 
when fresh fuel is spread over a hot bed of 
coals. Grates are shaken lightly to remove 
surplus ash, live coals are worked to the 
back or side of the fire pot, and fresh coal 
is placed in the pit or depression thus 
formed. The charge is not heaped but live 
coals and fresh fuel are sloped to the cen- 
ter as indicated. By this method ignition 
of the fresh fuel takes place slowly and the 
gases are burned as they are driven off. It 
is essential to remove all live coals from 



118 



POPULAR MECHANICS 



the bottom of the depression where 
the fresh fuel is placed, as otherwise 
ignition will take place from the bot- 
tom as well as the side and the value 
of the practice will be lost. 

Don't burn garbage in furnace: 
Garbage thrown on a hot fire, Fig. 
11, will immediately cut the heat 
output by as much as 50 percent, 
and it will take the fire some time to 
recover even a part of the loss. Even 
a small quantity of garbage or other 
foreign material is almost sure to 
form a hard clinker when thrown on 
a hot fire. In addition to the heat 
loss and consequent waste of fuel, a 
large clinker is often very difficult 
to remove. Sometimes the furnace 
and grates are damaged in the proc- 
ess. A clinker forming in the hot 
fire also tends to blanket the heat 
and, in effect, force it downward, 
sometimes heating grates to the 
danger point. 

Avoid closing drafts on a high fire: 
Closing the drafts suddenly on a 
very hot fire often causes a hard 
clinker to form as the furnace sur- 
faces cannot absorb the excessive 
heat that is suddenly bottled up and 
reflected back into the fire bed 
which quickly fuses or makes clink- 
ers under the excessively high tem- 
perature. It's better to close the 
drafts on a hot fire by stages, leav- 
ing the- lower draft open just the 
width of a match stick, and opening 
the check damper only part way un- 
til the burning rate slows down to 
more nearly normal. 

Water in ash pit aids combustion: With 
certain grades of fuel, clinkering can be 
prevented and combustion aided consider- 
ably by leaving a small quantity of ash in 
the ash pit and keeping this moist by add- 
ing water occasionally, as in Fig. 13. In this 
connection it's also a good idea to wet or 
"temper" the fuel. This should not be done 
immediately before firing but the fuel 
should be sprayed at regular intervals with 
water so that the coal particles have a 
chance to absorb moisture. 

Tools needed in hand firing: In firing a 
furnace by any of the recommended meth- 
ods you will need two pokers and the wire 
cleanout brush shown in Fig. 14. Of the 
two pokers the obHque-angled type is the 
more important as it is efficient in probing 
the fire bed and in working live coals to 
the side of the fire pot. The wire flue brush 
is essential for loosening soot £ind fly ash. 

Use the right size coal: Usually this is 
more important when burning the smoke- 
less fuels, such as hard coal and coke, but 
it also applies in the extremes to soft fuels. 



PREVENTING FORMATION OF CLINKERS 
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USE OF THE PROPER SIZE COAL IS IMPORTANT 




FRESH FUEL IS FIRED, 
HEAPED AS SHOWN 



FUEL BED IS PROBED 
DEEPLY TO LOOSEN ASH 




LARGE LUMP FUEL 
RESULTS IN EXCESSIVE 
HEAT LOSS 
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® SIDE-BANK METHOD REDUCES SMOKE AND LOSS OF HEAT 



As an example, fine soft-coal slack and forkings 
cannot usually be burned successfully in the aver- 
age home furnace without a forced draft. When 
firing soft coals by any of the three approved meth- 
ods the sizes generally referred to as nut, stove and 
range, usually will be found satisfactory. Most soft 
fuels are divided into two types known as coking 
or caking coals and the free-burning non-coking 
t5^e, Fig. 15. These terms refer to the burning 
characteristics rather than to the lump size. Also, 
the two are sometimes referred to as short and 
long-blaze coals. In the hard fuels, particularly 
coke, the large lumps bulk up loosely admitting the 
passage of excess air through the fire bed. This 
condition moves the heat so rapidly that only a 
part of it is absorbed and transferred by the ex- 
posed surfaces of the furnace, Fig. 17. Loss of heat 
up the chimney is sometimes excessive. The small- 
er lump sizes, Fig. 18, admit less air, burn more 
efficiently in a deep fire, Fig. 23, and produce more 
useable heat. Where the natural draft is very strong 
the burning rate can be controlled better if a small 
amount of fine lump fuel is placed on top of the 
regular charge. 

Improved side-bank method: With two excep- 
tions in procedure, this is the same as the ordinai-y 
side-bank method. The sequence of the firing op- 
erations is detailed in Fig. 16. By this method the 
grates are rarely, if ever, shaken. The fresh fuel is 
heaped slightly as indicated and as the final step 
the fuel bed is deeply probed over the whole grate 
area to loosen and sift out the fine ash. 

Nut-and-slack method: This method of firing is 
essentially the same as the side-banking procedure 
except that two sizes of coal are used. Fig. 21 de- 
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@ SMALLER LUMP SIZES 

ADMIT LESS AIR, BURN MORE 

EFFICIENTLY; APPLIES TO 
ANTHRACITE COAL AND COKE 
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® KEEP THE BOILER OR FURNACE CLEAN 



HEAT LOSS FROM 
FLY ASH AND SOOT 
IN TERMS OF COAL 




ViZ DEPOSIT 
9.5% LOSS 
190 LBS. 
OF COAL 



/i6'- DEPOSIT 
26% LOSS 
250 LBS. 
OF COAL 




GRATES ARE SHAKEN, 
LIVE COALS WORKED TO SIDE 




GASES RISING 
FROM FRESH 
FUEL 



■FRESH COAL IS FIRED 
AND FUEL BED LEVELED 




@ NUT-AND-SLACK METHOD IS THE MOST ECONOMICAL OF ALL 



tails the steps. Grates are shaken gently, with only 
a few long strokes as in Fig. 25. Coals and coke 
remaining from the previous charge are worked to 
the side of the fire pot. After firing the fresh charge, 
the fuel bed is leveled and slack is placed over the 
fresh fuel. Slack from the same kind of coal should 
be used if possible. Following the sequence of this 
method requires somewhat more coal for each fresh 
charge but actually the overall consumption of fuel 
is less than that when using other methods because 
of the greater heat output from a given amount of 
coal, assuming that the heating plant is in good 
condition. In addition, the latter method as de- 
scribed produces less smoke than any other as you 
can see from the smoke chart, Fig. 12. It's important 
to note that success with any of the three approved 
methods depends on careful attention to details. 

Heat loss from fly ash and soot: Fig. 19 illustrates 
this loss graphically. One of the essentials to satis- 
factory operation is that the furnace and flue be 
kept clean, Fig. 20. On some of the later type hot- 
water and steam plants, passageways in the furnace 
can often be cleaned more efficiently by compressed 
air. Periodically scrubbing the radiator dome and 
the upper part of the fire pot with a wire flue brush 
usually will suffice for the average warm-air plant. 
Three other methods of ridding the furnace of soot 
as approved by the U. S. Bureau of Mines and the 
Engineering College, University of Illinois, are 
shown in Figs. 26, 27 and 28. Common granulated 
rock salt placed on a bright fire at regular intervals 
is quite effective. The methods shown in Figs. 27 
and 28 also are effective in cleaning the flue but it 
should be remembered that on wood- shingled 
buildings there is some danger of a roof fu-e so it's 



SHALLOW FIRE WASTES 
FUEL AND HEAT 




DEEP FIRE BURNS SLOWLY, 
CONSERVES HEAT AND COAL. 
APPLIES TO HARD AND SOFT FUELS 
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METHODS OF CLEANING OUT SOOT 



Tj TO 2 LBS. OF 
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a good idea to burn out the flue only on 
damp or rainy days when the roof is wet. 
It should never be done in a chimney in 
poor condition or where the soot accumu- 
lation is unusually heavy. Clean out the 
bulk of the soot by other methods, such as 
dragging a chain up and down in the flue. 

Over-draft damper: When burning soft 
coal the use of the over-draft damper, Fig. 
24, in the fire door is important as gases 
evolved from the fresh fuel will not ignite 
in the furnace unless mixed with air. Just 
how much the over-draft should be opened 
depends somewhat on the fuel and the pe- 
culiarities of the individual furnace. 

Kindling the fire: Ordinarily, paper is 
first placed in the furnace, the kindling 
next, and finally a small quantity of coal. A 
better method reverses this procedure as 
in Fig. 29. First, ash is worked through the 
grates until only about a 2-in. layer re- 
mains. Then the coal is placed as shown, 
with slack on top, leaving a depression at 
the front near the fire door. Into this is 
placed the kindling with rolled and twisted 
waste paper on top, which is lighted. 



THE RIGHT WAY TO KINDLE A FIRE 
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Gaily Colored Wastepaper Basket of Linoleum 



SEAMS TACKED 
ALONG HERE 



Strong and attractive — linoleum 

wastepaper baskets of 
colorful linoleum to 
match or complement the 
decorative scheme of any 
room can be made in va- 
rious sizes. All you have 
to do is band- or scroll- 
saw an oval or circular 
bottom from a piece of ^ 
or %-in. wood and attach 
to this two vertical pieces 
as shown in the details. 
Note how screws and 
dowels provide rigidity at 
the joints, and that the 
rounded upper ends of 
the pieces are bored to 
form finger holes to facil- 
itate carrying the basket. 
Before attaching the lino- 
leum, lay it in the sun or 
in a heated room until it 
is warmed thoroughly so 
that it will not crack 
when shaped around the 
basket bottom. Apply the 
linoleum so that the seam 
comes directly over one 
of the vertical pieces. 

Miniature Christmas Trees That Provide Ideal Yule Favors 




These novel little trees make ideal deco- 
rations for the yule season, and also are 
appropriate for favors or placecard holders 
at parties. The base of each tree is a wood- 
en button, and the trunk is a 9-in. length 



18-GAUGE 
WIRE 




YARN 



of wire bent in the center and the ends 
inserted into the holes of the button. Yarn 
or cotton cloth is wrapped around the 
trunk for attaching tTie branches, which are 
sewed to it. These are triangular pieces of 

thin felt, leather, heavy 

fabric or tinfoil, which 
are creased in the center 
so that each piece pro- 
vides two branches when 
fastened to the tree at the 
crease. Use two coloys 
that contrast, and make 
the branches in three 
sizes as indicated, attach- 
ing the largest ones at the 
bottom of the tree and the 
smaller ones toward the 
top to produce the desired 
cone shape. — M. H. Lem- 
berger, Chicago. . % 
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CA length of No. 8 wire 
bent in the form of a hook 
and fastened securely in 
the end of small pole is 
handy for the gurpose of 
snaring chickens by the 
leg. 
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Saddle Boxes Improve a Bicycle 
Used to Make Deliveries 




BOXES ARE 
BOLTED TO METAL 
SIDES 



METAL 



In order to make the package boxes on 
his bicycle removable so that they could be 
carried into homes when making deliveries 
for a store, one boy built them into a unit 
that rests astraddle the rear wheel. A piece 
of heavy sheet metal was shaped to the 
contour of the bicycle rear fender, and 
short side pieces were soldered to it, after 
which the boxes were bolted to these. 
Then, a carrying handle was fitted to the 
imit, and holes were drilled near the ends 
of the fender-shaped piece to fit over short 
stub bolts welded or soldered to the top 
surface of the bicycle fender. A U-shaped 
metal strip keeps the boxes spaced apart 
at the bottom. The entire unit is lifted from 
the bike and carried into the home when 
making a dehvery. 



Crayon Outlines on Novelties 
Better Than Painted Ones 

CRAYON LINES . , Outhnes made 

on painted novel- 
ties with wax 
crayons or pencils 
are easy to apply 
and are more ef- 
fective on some 
designs. On ani- 
mal figures, for 
example, the 
crayon lines give a 
softer, more fur- 
like texture. Be- 




sides the advantage of a more realistic ap- 
pearance, the lines-can be removed easily 
if a mistake is made when drawing them. 
For lasting results, crayon lines should be 
covered with a coat of clear white shellac 
to prevent smudging. 



NEEDLE 



Keeping Yarn in Eye of Needle 

The annoyance 
of having yarn 
pull from the eye 
of a needle and 
cause frequent re- 
threading may be 
avoided by first 
pulling the yarn 
through the eye 
and then spread- 
ing the strands 
near the end that was pulled through and 
inserting the needle as indicated. This will 
make a smooth tie without a knot. 




Cellulose Tape Used as Clamp 
For Small Gluing Jobs 

On model work 
and other jobs 
where it is neces- 
sary to glue tiny 
parts together, cel- 
lulose cape provides 
a quick and effec- 
tive gluing clamp. 
Small parts of al- 
most any size and 
shape can be 
clamped together, 
and the tape is removed easily without 
damage to the work when the glue is dry. 
Each wrapping should consist of three lay- 
ers, and the finish end should be left fi-ee 
so that the tape can be stripped off easily. 




Car Ignition Dried Chemically 

It is a good idea 
to keep a small 
bottle of carbon 
tetrachloride in 
your car at all 
times. Then if the 
ignition system 
becomes so wet 
that the motor will 
not start, you can 
use the chemical to dry the system quickly. 
To do this, just spray or sprinkle the chem- 
ical over the wet parts and then apply air 
with your tire pvimp. This will remove the 
moisture rapidly. Carbon tetrachloride is 
available in most drug stores in the form 
of a liquid clothing cleaner. Also, in many 
of the small fire extinguishers. 




IGNITION 
DISTRIBUTOR 
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SHOP NOTES 



aA'u^ DRILL TABLES 



By Sam Brown 

"|\/fOST craftsmen appreciate the 
^ merits of a good-size auxiliary 
wood table for all operations in wood- 
working on a drill press, but often 
forgo this convenience because of the 
time and trouble required in attach- 
ing and detaching such a table. This 
nuisance is eliminated in this set of 
three tables, which will enable you to 
perform more easily every wood- 
working operation possible on a drill 
press. All three tables feature the 
same simple quick-change mounting 
that permits switching from one table 




a<H^ /ra./ - this style 

WITH ADJUSTABLE FENCE IS 
USEFUL FOR DRILLING AND 
STRAIGHT-LINE ROUTING JOBS 



^gXZ'BOLT 




^'fe" X 3" CARRIAGE BOLT 
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GROOVE TO FIT^ 
X MITER GAGE 



TABLE NO. I IS USED WHEN CUTTING GROOVES IN TABLE NO. 2 



to another in a matter of 
seconds. 

As indicated in the de- 
tails, the mounting con- 
sists of three wooden 
blocks, a pointed thumb 
screw and two round- 
head wood screws ar- 
ranged as shown in Fig. 4. 
The screw heads fit into 
holes drilled through the 
side of the drill-press ta- 
ble, and the thumb screw 
clamps the other side. The 
left side of the drill table 
has two V4-in. holes 
spaced about 5 in. apart 
and % in. down from the 
top as shown in Fig. 2. 
The right side of the table 
has one %6-in. hole locat- 
ed about 1 in. from the 
top. It may be necessary 
to off-center this hole 
slightly in order to avoid 
running into ribs on the 
underside of the table. 
All three holes are drilled 
entirely through the met- 
al to permit easy marking 
of the screw positions on 
the clamp blocks of the 
auxiliary table. The 
blocks should be checked 
carefully to see that the 
screw heads engage ex- 
actly in the holes when 
the block top is level with 
the drill table. Fig. 3. Note 
the y4-in. clearance be- 
tween the thumb -screw 
clamp block and the side 
of the drill table as indi- 
cated in Fig. 7. The hole 
for the thumb screw is 
threaded with an ordi- 
nary tap, or you can use 
a nut fitted in a mortised 
hole, as shown in Fig. 5. 

Table No. 1, which is 
pictured in Fig. 1, is the 
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GRAIN RUNS 
SHORT WAY, 




SANDING OR SHAPING CIRCULAR WORK 




SHAPING WITH REGULAR SHAPER FENCE 




FOR CROSS ROUTING OR SHAPING 



TABLE-%" PLYWOOD 
OR SOLID STOCK 



"work horse" of the three 
tables, being used for all 
drilling and straight- 
routing operations. Al- 
though the table itseK is 
wood, a base block should 
always be used when 
drilling so that the table 
will have as long a life as 
possible. The table should 
measure about 16 by 23 
in. The preferable stock 
is %-in. five-ply plywood 
or lumber-core plywood, 
but if plywood is not 
available, a very good ta- 
ble can be made by glue- 
jointing solid lumber. The 
fence on this table is piv- 
oted at one end as in Fig. 
6, and is fitted with a 
clamp at the other end so 
it can be shifted to any 
desired position, or be re- 
moved entirely as needed. 

Incorporating set-ups 
needed for several differ- 
ent jobs, table No. 2 is 
quite versatile as indicat- 
ed by the typical opera- 
tions pictured in Figs. 10, 
11 and 12. It is practical 
to fit this table with a 
fence like the one on table 
No. 1 so that various rout- 
ing jobs that require a 
fence can be done. The 
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MORTISING HOLD-DOWN 
PERMANENTLY MOUNTED 



FENCE 
T/j" X 2'/4"- 




pivot slide has a V4-in. hole at the inner 
end to take pointed or stub metal pivot 
pins. Fig. 9 shows the general construc- 
tion. The table is made with the wood 
grain running the short way. The front 
locating cleat should run clear across in 
order to eliminate warping, and the clump 
cleats on either side should be made a little 
heavier and a little longer in order to stiffen 
the thin section under the miter-gauge 
grooves. Dimensions of the table can be 
varied slightly to suit wood on hand, but 
it should be noted that this table requires 
depth for cross-routing and circular work. 
As indicated in Fig. 8, table No. 1 is handy 
when cutting the grooves in this table. 

Table No. 3 is a single-purpose one used 
only for mortising as in Fig. 14. Its con- 



iOole No-' 3 - USED ONLY FOR MORTISING 



struction is very simple as indicated in Fig. 
13, requiring only a plain wooden table 
with slots to permit the necessary adjust- 
ment of the fence. The table is practical 
in as narrow a width as 10 in., as most mor- 
tising jobs do not take up a great deal of 
front-table space. The wood fence and 
mortising attachment are mounted per- 
manently, thereby reducing the total set- 
up time required for mortising work. 



Folding Wing Bins Increase Capacity of Box-Type Truck 



Ideal for carrying brooms, rakes, odd- 
shaped items and other articles that ordi- 
narily would prevent packing a full load 
on a box-type store or warehouse truck, 
these pivoted side bins also permit segre- 
gating fragile goods fi'om nonbreakable 
items when hauled in the same truck load. 
The bins are pivoted to the sides of the 
truck body near the bottom. Bolts or large 
screws at the top of the truck ends serve 
as stops to keep the bins in the opened 
position, and screen-door hooks and eyes 
keep them in the folded position. Stock % 
in. thick is used for the end pieces and tem- 
pered, hard-pressed board for the sides. 



EVERYBODY IS AN INVENTOR 

Nearly everybody has discovered some kink or 
shortcut to solve one of those seemingly trivial 
problems encountered in every home or in a per- 
son's work, hobby and play. But the solution may 
have saved time, money and energy. We pay 
readers for such ideas. Just submit a sketch or 
photo and a brief description to our Homecraft 
Editor. If acceptable for publication, we will 
send you a check promptly. 




SCREEN-DOOR 
HOOKS AND EYES 
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Screen- Wire Inventory Simplified 
By Weighing Rolls 




Time required to take inventory where 
small quantities of screen wire and similar 
material are sold can be reduced consid- 
erably by weighing each roll when it is 
received. Then, at inventory time the rolls 
are again weighed to determine the amount 
of material in each one, which is done eas- 
ily as follows: For example, a new roll of 
screen wire, which weighs 60 lbs., and 
contains 100 yards of wire, weighs 12 lbs. 
at inventory time. The amount of wire on 
hand in yards is obtained by simply mul- 
tiplying 100, the original yardage, by 12, 
the present weight, and dividing the result 
by 60, the original weight, which gives 20 
yds., the amount still remaining in the roll. 



Long- Wearing Bolster Fittings 
Cut From Old Auto Frame 

Next time you have to replace a bolster 
on your farm wagon trucks, fit it with sec- 
tions cut from an old auto frame to provide 




long- wearing stakes and steel bottom 
plate. These are drilled and bolted in place 
as indicated, after the edges of all pieces 
are rounded slightly to remove any sharp 
pieces of metal which might cut the fingers 
in handling. When drilling holes through 
the bolster to attach the stakes, make two 
sets of holes for quick adjustment, if the 
trucks are used with a grain box and hay 
rack that are not the same width. 



Counting Gear Teeth Accurately 

Usually when it 
is necessary to 
count the teeth of 
a gear, one tooth is 
marked and the 
count made from 
it, but before all 
the teeth have 
been counted the 
workman forgets 
whether or not the 
marked tooth was counted. A better way 
is to make a mark between two teeth as in- 
dicated, and start the count from an ad- 
joining tooth, leaving no doubt as to wheth- 
er or not the marked tooth was counted. 




Drawer in Carpenter's Tool Box 
Handy for Small Parts 

A tool box used 
by a carpenter or 
mechanic for car- 
rying a few tools 
about on a job is 
greatly improved 
by adding a shal- 
low partitioned 
drawer in the bot- 
tom for segregat- 
ing small parts 
■ from the tools. An 
opening is made in one side of the box to 
receive the drawer, and an extra floor or 
bottom is provided above the drawer. 




EXTRA 
FLOOR 



DRAWER 



Wasps Prevented From Nesting 

In Switch Boxes 

Switch boxes in 
barns and other 
outbuildings often 
attract wasps 
which build their 
nests inside them. 
To avoid this, one 
farmer keeps a 
couple of moth 
balls inside the 
box at all times. 
As wasps disHke the odor, they will not 
enter the box under any circumstances. 





FUSE 
BOX 



MOTH 
BALLS 
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Twin Templates Speed Drawing of Small Ellipses 




Draftsmen will find this adjustable tern- pieces are bored at the same time while 

plate a timesaver when it comes to drawing sandwiched between two flat pieces of 

small ellipses, because after adjusting it for wood bolted together at the corners. Then 

size, it is merely a matter of tracing around the holes, which range from Vs to 1% in. 

inside the opening and then completing the in dia., are located on concentric circles 

ellipse by rounding the ends freehand as drawn on the wood for drilling. For the 

indicated in the inset. The size and shape holes up to Vz in. in dia., twist drills can be 

of the ellipses which can be drawn are used, while several old wood bits, if used 

practically limitless, as the slightest rota- in a drill press, will do to cut the others, 

tion of the top disk changes the shape of The large holes can be cut with a washer 

all the openings. The template consists of cutter. A small stove bolt with the head 

two metal disks, drilled identically accord- filed flat and fitted with a washer and wing 

ing to the drawing above, and held together nut locks the two disks together, 
with a bolt through the center. Both metal — R. F. Sprague, Joliet, 111. 



Automobile Wrist Pins Serve 

With precision gage blocks difficult to 
obtain, inexpensive micrometer gage 
blocks may be improvised by using new 
auto wrist pins. These, which are selected 
for size to suit the particular diameter or 
thickness of work being machined, can be 
had in various diameters, and are usually 
precision ground to within 0.0002 of an 
inch. Where work to be turned, for exam- 
ple, is to have several different diameters, 
wrist pins of corresponding size are used, 
by which the micrometer can be set quick- 
ly in changing from one diameter to an- 
other. — Allen Fiske, Chicago. 



CWhen using a valve-grinding tool that 
has a vacuum cup to grip the valve, apply 
a little gasket cement to the edges of the 
cup so it will hold firmly. The cup can be 
removed by inserting a knife blade under it. 
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as Substitute for Gage Blocks 
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Blowtorch Fitted With a Shelf 
To Slide on Eave Gutter 




Difficulty of holding a blowtoi'ch safely 
cind conveniently when working on eave 
gutters led one tinsmith to use a simple 
shelf like the one shown to support the 
torch on a gutter. It consists of a piece of 
sheet metal, the sides of which are bent up 
over the rim at the base of the torch, the 
ends of the sheet metal being bent down- 
ward to fit over the edges of the gutter. In 
this way, the shelf stays on the torch and 
can be lifted from or slid along the gutter. 



Truck Sideboards Held Securely 
By Auto-Hood Clamps 

Loss of sideboards used occasionally on 
a flat-bed truck, was avoided by one owner 
who used auto-hood clamps to hold the 
sideboards in place. The clamps were fas- 



SIDEBOARD 




tened to the edges of the truck bed and 
large staples were driven into the side- 
boards to engage the hooks of the clamps. 
This arrangement prevented loss of the 
sideboards, yet made them easy to put on 
or take off the truck. 



Springs Lock Excavator's Line 
On Notched Stakes 

To keep his 
marking line 
stretched tightly, 
one excavator 
used old car valve 
springs and stakes 
that are notched 
near the tops as 
indicated. In use, 
the line first is 
stretched to encir- 
cle the stakes to which the springs are fas- 
tened as shown. Then one spring is com- 
pressed at a time and the line sUpped into 
the notch in the stake, after which the 
spring is released to press against the line 
and hold it in place. This is done progres- 
sively until the line has been locked se- 
curely in all stakes. 




STAPLED 



File for Food Ration Stamps 

In order to file 



LEATHER 
HINGE 



SCREW EYES 

food rationing 
stamps in order of 
their value as they 
are collected, one 
grocer uses a file 
cabinet made of 
empty cheese 
boxes. These are 
fastened together 
by either screws 
or nails, after 
which a front of 
heavy cai^dboard 
or thin wallboard is hinged to the top of 
the box assembly by means of leather 
hinges. Slots in the wallboard directly in 
front of the box ends offer a means of in- 
serting the stamps. 

— J. D. Myers, Springfield, 111. 
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BOXES 



Dead-Air Spaces Improve Lining 

Of Gas-Fired Blast Furnace 

One workman found that an ideal heat- 
resistant lining for small blast furnaces of 
the gas-fired type could be made by mixing 
whole grain oats, 1 part, with asbestos 
flour of the type used on heating-plant 
boilers, 4 to 8 parts. Th? : Is moistened with 
water and worked imtil stiff enough to 
spread smoothly with a trowel or large 
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kitchen spoon. When about half dry, the 
gas is lighted and the air blast turned on 
to hasten the setting, increasing the heat 
until the lining is thoroughly dry. The oats 
eventually burn out completely, leaving 
small dead-air spaces in the lining, which 
greatly increase its insulating properties. 

Sign Raised or Lowered Easily 

Here is a simple 
roadside sign that 
can be raised 
when produce is 
available or low- 
ered when it is 
sold out. Consist- 
ing of a board of 
suitable length, 
the sign is pivoted 
to a support by 
means of a nail which works in a slot. A 
second nail above and to one side of the 
first one holds the sign in a horizontal po- 
sition when desired. Raising or lowering 
the sign is just a matter of moving it side- 
ways to clear the nail or to slip under it. 



Save Time in Making Roof Truss 
By Using This Type of Form 




Tied Animal Cannot Tangle Rope 
Or Spill Drinking Water 

Keeping a tethered animal from upset- 
ting its drinking water or tangHng the rope 
on the anchor stake is a simple matter if 
you use an old auto-wheel rim as indicated. 
Tie the tether rope into the valve-stem 
hole in the rim, enlarging the hole if nec- 
essary. Then set the rim over two stakes 
as shown and place the water pail inside 
the rim. In this way, the pail will not be 
knocked over, and the animal cannot wind 
its rope around the anchor if the stakes are 
located to permit the rim to turn if the ani- 
mal walks around the anchor while feeding. 





With this simple form you can save one- 
third to one-half the time usually required 
to construct roof trusses and be assured 
that all trusses will be exact duplicates, 
thus avoiding any sags or humps in the 
roof. To make the form, first make up a 
platform of boards or planks on a flat sur- 
face. Then assemble one half of a truss 
and nail it securely to the platform. Next, 
nail 2 by 4-in. blocks to the platform on 
each side of the heavier timbers of the 
truss, and nail 1 by 4-in. blocks on each 
side of the braces as indicated. These 
blocks now serve as a guide or form in lay- 
ing the timbers and braces for all succeed- 
ing trusses. After completing one half of 
a truss, it is removed from the form and 
the other half is completed. 

— Opie Read, Jr., Chicago. 



Screen Wire Helps Hold Wedge 
Used to Anchor Ax on Handle 

If the wooden 
wedge in an ax 
handle loosens 
easily, fold a strip 
o f screen wire 
over it and drive 
it back into place. 
The wire provides 
rough sides for the 
wedge so that it 
will not work out 
of the ax handle. 




WEDGE 
SCREEN WIRE 
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DRIVING PIN 
FITS FREE OR 
LOOSE IN 
SHANK 




.005 " OR .008 ' 
CLEARANCE 

■4— SHANK 



REAMER 




ADJUSTABLE 

By H. J. Chamberland 

rjEAMERS are end-cutting 
^ tools to finish holes within 
close limits. They are intended 
to remove only a sHght amount 
of stock, usually from .006 to 
.012 in., from the sides of holes 
previously drilled or bored, 
presumably accurate, and in 
this respect reamers are radi- 
cally different from drills, mill- 
ing cutters and boring tools. Of 
the two general classifications 
of reamers — the solid type and 
the adjustable type — the for- 
mer have no means of compen- 
sation for wear except by chro- 
mium-plating them, the cost of which is approximately 
40 percent of the initial cost. On the other hand, ad- 
justable reamers, which can be used over and over 
again between resettings and regrindings, represent 
considerable economy when compared to the solid 
type. Some types of adjustable reamers may be reset 
as often as fifty times. 

Types of adjustable reamers: An adjustable reamer 
consists of a heat-treated steel body fitted with six or 
eight high-grade steel blades. Such reamers are avail- 
able in different sizes up to 6 in. in diameter, a large 
one being shown in Fig. 1, in which case a Diesel- 
engine cylinder liner is being finished. Reamers of 
1-^ic-in. diameter and under have a shank and a body 
that is integral, but larger reamers are mostly of 
the shell variety, that is, they have a concentric hole 
permitting them to be fitted on arbors. When shell- 
type reamers are to be used in drill presses or radial 
drilling machines, they are fitted to taper-shank ar- 
bors, but for lathe use the reamers are fitted to 
straight- shank arbors. When reamers are used in 
multiples to align holes in machine castings, as in Fig, 
14, they are mounted on a long, piloted arbor and have 
straight holes to permit spacing to requirements. 
The method of adjusting reamers is based on the 
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fact that the body of each 
reamer has tapering slots 
to receive the blades, 
which have a mating ta- 
per at their lower edge so 
that moving the blades in 
the slots will increase or 
decrease the cutting di- 
ameter of the tool. This 
standard principle is il- 
lustrated in Fig. 3, in 
which case the two oppo- 
site blades in detail A, 
projecting % in. beyond 
the body, are moved so 
that they project Vz in. 
beyond the body as showTi in detail 
B, with the result that the diameter 
of the reamer is increased a certain 
amount. Although all adjustable 
reamers have this standard method 
of setting the blades to size, they 
differ in respect to the method of 
locking the blades. Tools required 
to reset the reamers are a spanner 
wrench and a socket wrench, in ad- 
dition to a brass punch, hammer 
and mallet. 

The reamer shown in Fig. 4 is a six- 
part tool, each blade being locked se- 
curely by means of a taper screw which 
presses against a pin that fits in a semi- 
circular groove milled parallel to the 
bottom of the blade, as indicated in the 
small detail on the left. Fig. 5 shows an- 
other style of collar reamer having a dif- 
ferent blade-locking device. This reamer 
consists of seven parts, but it has only 
one collar instead of two, since a front 
locking plate replaces the locking collar 
shown in Fig. 4. As detailed in the small 
insert, a cylindrical pin engages a groove 
in the body and a rectangular pin en- 
gages a full-length groove in the blade. 
Both pins project from the body so that 
when the locking plate is pressed against 
these two parts by means of the locking 
screw, the desired wedging action re- 
sults. The pin wedge is so designed that 
a Vi-i-in. clearance is maintained between 
the body and the locking plate. Fig. 6 
shows another six-part reamer having 
two collars. The blade is locked securely 
by means of a strap, which is wedged by 
two screws. Fig. 7 shows what is known 
as a serrated -teeth adjustable reamer — 
a three-part tool having no screws or 
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Blades are unlocked and moved ahead 
with a brass punch and a hammer 



SPANNER 
WRENCH 




LOCKING 
COLLAR 



©Blade collar is turned to suit and 
the locking collar is turned against it 




©Then blades are tapped gently so 
they butt snugly against blade collar 




® 



After setscrews are driven dov/n to 
tighten blades, lock collar is tightened 



PROJECTING BLADES 




t 












^-v Blades should not project beyond end 
of reamer more than Vi their thickness 
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collars. Longitudinal serrations are milled in 
one side of each body slot and one side of each 
blade, resembling fine-cut threads on a flat sur- 
face. The other side of each slot is not serrated 
and takes the flat side of a wedge, which is ser- 
rated vertically on the other side to fit vertical 
serrations on the contacting side of the blade. 
The angular relation between one side of the 
wedge and one side of the slot gives the blade- 
locking action. In Fig. 8 is shown a three-part 
reamer, some designs of which have back-up 
screws to prevent blades from accidentally slip- 
ping back. A V-groove milled parallel with the 
bottom of the blade creates a positive lock by 
means of screws that are pointed to fit the groove. 

Setting adjustable reamers: The average 2-in. 
adjustable reamer has an enlarging range of 1 in. 
The procedure to reset reamers is very simple 
as is shown in Fig. 9. Detail A shows how the 
locking screws are loosened just enough to re- 
lease the extreme tension of the blades, the 
reamer being held in a vise. Then the blades are 
moved ahead •'Ho to in. with a brass pixnch and 
hammer. Detail B shows a spanner wrench being 
used to give the blade collar a one or one-and- 
a-half turn toward the blades; this generally in- 
creases the diameter fi'om .005 to .008 in. Then 
the locking collar is set against the blade collar 
with the spanner wrench. Next, in detail C, the 
blades ai-e pushed snugly against the blade collcir, 
using a lead, brass or plastic mallet. Then all 
the setscrews are loosened about one turn, after 
which they are brought to maximum tightness 
by slight repeated take-ups as in detail D. After 
this, the locking collar is given another squeeze 
and all the blades are again tapped against the 
blade collar. Detail E shows that the end of the 
blades should not project more than one half 
of their thickness. 

Grinding reamer blades: Grinding reamer 
blades involves three distinct operations: First, 
radial size is obtained by cylindrical or circular 
grinding between centers, an operation pictured 
in Fig. 11. Next comes grinding the clearance 
behind the cutting edge to the "heel," leaving a 
narrow "land" directly behind the cutting edge 
as indicated in Fig. 12. This grinding is done 
preferably with a cup wheel as shown in Fig. 10. 
Finally, the chamfer or lead is ground. If the 
shank and body of a reamer are integral, center 
holes should be checked for burrs to assure the 
most accurate set-up for grinding concentrically. 
Shell reamers should be ground on an arbor 
reserved for the purpose and not on arbors used 
for reaming. As very httle stock has to be re- 
moved with the radial grind, the infeed of the 
grinder should be light. 

The cutting principles of a reamer are illus- 
trated in Fig. 13. Referring to detail A, which 
shows an "all-purpose" grind of blades, chamfer 
M removes more than 95 percent of the stock on 
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the work being reamed, and cut- 
ting edge N, adjacent to the cham- 
fer, removes the remaining stock 
and sizes the hole. From point N, 
the cutting edge tapers toward the 
other end of the blade, producing 
a clearance not exceeding .0015 in. 
in 3 in. The "two-lead" grind of 
blades shown in detail B, Fig. 13, 
is recommended for maximum 
precision and finish. The custom- 
ary chamfer is the first lead, which 
does initial cutting. The second 
lead M, which produces the finish- 
ing cut, lies directly behind the 
chamfer and is tapered slightly 
toward the chamfer, the angle of 
the taper varying with the mate- 
rial being reamed. For example, a 
3-degree taper is used for cast 
iron, bronze, aluminum and most 
nonferrous metals, while a 5-de- 
gi-ee taper is more suitable for all 
steels and semi-steels. The length 



LOW 
POINT 



(a) all-purpose 

GRIND 





LOW 
POINT 



TWO-LEAD GRIND 



of the taper should be from to in., it 
being reduced with increased hardness of 
material. Section N can be straight but 
preferably tapered .0005 in. toward the 
other end of the blade so that the finishing 
cut is made at the high point of the blade 
where N and M meet. 

The "land" or narrow portion between 
the cutting edge and the relief angle on the 
blade, Fig. 12, helps to guide the reamer in 
the hole and eliminates chatter. The land 
varies in width; when chips adhere to it 
the width should be reduced. General 
width recommendations are Viw in. for steel, 
.01 in. for cast iron, .005 in. for bronze, .02 



Jllanjd,lteei,UfL and cUcuHlfe/i 



in. for copper. Aluminum demands prac- 
tically no land at all. The heel, which pro- 
vides relief clearance, should be .003 to 
.006 in. lower than the cutting edge; a 1-in, 
reamer requii"es .003 in. of clearance, a 2-in. 
reamer .006 in., and so on. A lip on the 
forward side of the blade as shown in Fig. 
12, helps to ream soft materials, as for in- 
stance steel tubing, copper, bronze and 
aluminum forgings, and the like. Its angle 
should be from 5 to 10 degrees, as deter- 
mined by experiment. 

The reamer "floats": Often reamers are 
held in floating holders as shown in Figs. 
2 and 15. The reason for this is that if a 
reamer were held rigidly it would be very 
difficult to locate it concentrically with the 
hole to be reamed, and any imperfect 
alignment would introduce error. Another 
reason for using a float is to compensate 
for the wear in the guiding ways or other 
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parts of a machine. Therefore, instead of 
holding the reamer i-igidly, a float provides 
a slight freedom of movement so that the 
reamer wiU adjust itself to the hole, the 
lands on the blades being an important 
factor in guiding it. Fig. 15-A shows a 
commercially made float but the one 
shown in detail B is shop made. The dif- 
ference in size between the bore in the 
holder and the reamer shank is fi'om .005 
to .01 in., depending on the amount of 
floating action needed. The cross-di-illed 
hole in the shank is larger than the pin, 
which also contributes to the full floating 
action. 

Reaming splined holes: Fig. 16 shows 
reaming of a splined hole in a geai\ In 
such cases it is absolutely necessary to 
provide a pilot for the reamer as shown in 
Fig. 17. Here a pilot of related length en- 
ters the bore of a bushing, which is fitted 
in the chuck body before the reamer starts 
cutting. Thus the reamer is held rigidly, 
and concentric with the hole. 

Expansion reamers: To a slight extent, 
an expansion reamer can be called an ad- 
justable reamer, although the amount of 
expansion seldom exceeds .01 in. The 
hand-expansion reamer shown in the pho- 
to of Fig. 19 and in detail A is being reset. 
This reamer does not cut at the end as 
other reamers do, but it cuts at the center 
of the fluted portion, this portion being 
expanded by means of the threaded taper 
plug. Expansion is facilitated by a num- 
ber of slits milled all the way through to 
the taper hole. This type of reamer is al- 
ways resharpened with no plug pressure 
to obtain a straight-cutting edge. Portions 
at both ends of the expanded portion pro- 
vide the necessary clearance. There are 
also machine reaimers of this type as shown 
in detail B, but in these the expansion 
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takes place on the end. This type 
of reamer is used mostly for repair 
work. 

Wire drills as reamers: Fre- 
quently wire drills are substituted 
for small reamers, as in Fig. 18, 
which shows aluminum housings 
being drill-reamed. If the drill 
has been shortened considerably 
by repeated grindings, it will cut 
.001 to .0005 in. smaller than when 
new. New drills may be cut short- 
er for the purpose or almost any 
size can be had by oilstoning them. 
Both lips of a drill must cut alike. 

Reaming speeds and feeds: As 
a reamer is only a sizing tool, the 
less stock it has to remove, the 
more feed and speed it will stand 
with relatively good results. If a 
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reamer has been reset accurately to size 
but reams oversize, it is apparently being 
over-worked. Reaming speeds should be 
kept relatively low to avoid crowding or 
tearing the metal by permitting chips to 
curl. If production rather than precision 
is at stake, the feed per revolution, but not 
the speed, should be increased. If reamers 
are kept in good shape, the feed should be 
held at a maximum because it is friction 
of the lands and chamfers against the sides 
of the hole that causes wear. Slow speeds 
and more-or-less heavy feeds always en- 
able reamers to produce most work be- 
tween grinds. With high-speed steel 
blades, a speed of 40 surface feet per min- 
ute, (s.f.p.m.) will be satisfactory for most 
metals of medium hardness. The speed 
should be 25 s.f.p.m, for extra hard ma- 
terials, and between 75 and 125 s.f.p.m. for 
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nonferrous metals. Apprentice machinists 
can be governed by the following rule: 
Use a feed of .004 in. per blade for reaming 
freely cutting materials, and a feed of .008 
in. per blade for hard ones, the total feed 
being determined by multiplying the feed 
per blade by the number of blades in the 
reamer. If a reamer has a tendency to 
chatter or cut roughly, reduce the chamfer 
angle and stone the corners to slight but 
uniform radii. Kerosene used sparingly 
has been found to be a good lubricant and 
will improve the finish. 



CKerosene or tvirpentine applied at the 
end of a drill will help when working on 
most hard materials. Reducing the rake 
angle of the drill lips to permit a heavier 
feed pressure without causing the lips to 
chip is another way of assisting the drill. 
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Portable Tray and Writing Board 
Handy When Taking Inventory 




METAL 
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When taking inventory of small parts 
in bins, shelves and drawers, this portable 
unit will be very handy. It can be clamped 
instantly to the edge of a shelf or other suit- 
able support for holding the parts as they 
are counted, and a writing board is always 
at hand for recording the count and kind 
of stock. The two clamps are made from 
pieces of flat iron as indicated, and are 
screwed to one end of the tray. 



Stoneboat Made From Truck Rim 

Loaded and Dumped Easily 

Heavy, loose rocks were removed easily 
from a field by one farmer who did the job 
without having to lift or roll them onto a 
stoneboat or wagon. Instead of the usual 




TRUCK-TIRE 
RIM 



WELDED 



type of stoneboat, a large truck tire rim 
was used. This was fitted with a suitable 
handle and provided with a hitch for a 
horse. The rim is set over the projecting 
stone, which is then dragged off the field. 



Key Rings Make Swinging Sign 
Safe and Easy to Remove 

The problem of 
mounting a swing- 
ing sign so that it 
could be removed 
easily for painting 
and still have it 
locked securely in 
place so that it 
would be safe in a 
high wind, was 
solved by one sign 
painter who used small key rings to attach 
a sign as indicated. The sign and support 
were provided with stout screw eyes from 
which the sign was suspended by using the 
key rings as connecting links. 




Display Cards Stapled Together 
Are Easy to Handle on Counter 

Annoyed by 
having easel- 
backed display 
and sales cards fall 
over when moved 
about on a coxm- 
ter, one merchant 
avoided the diffi- 
culty by assem- 
bling the cards in 
units of three, sta- 
pling the edges together as indicated. Thus, 
the cards were not only made self-support- 
ing but also stimulated sales because they 
were easier for the customers to handle 
when examining the articles displayed. 
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Slots in Paper Pads Make Glue 
Hold More Securely 

Confronted with 
the job of com- 
bining a number 
of statements in 
pad form, a printer 
conserved his glu- 
ing compound by 
cutting shallow 
slots in the pads on 
the miter saw. 
Then, by applying 
the glue over a small area at the slots, the 
pads were bound firmly without using ad- 
hesive over the entire end surface. The 
glue should be forced into the shallow slots 
to make the binding most effective. 
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Auto Mechanics Find These Four Kinks Handy 




FLAT-IRON 
HOOKS 



One mechanic who had considerable 
headlight repair work to do found the box 
shown above a time and labor saver, espe- 
cially when working on a car outside the 
garage. It contains everything necessary, 
thus making extra trips inside the garage 
for parts and tools unnecessary. It hooks 
over the car bumper where it is conven- 
iently within reach. It is a good idea to 
partition the box to keep the various sizes 
of bulbs separated, and also to protect them 
against breakage by coming in contact with 
the tools in the box. As shown in the upper 
right-hand photo, another mechanic used 
shower- curtain rings on the walls of a 
maintenance shop to hold a variety of gas- 
kets, which often were damaged or lost 
when kept on shelves or in drawers. Also, 
it was found that the rings were ideal for 
the safe keeping of bills, receipts, memo- 
randa, etc. The lower right-hand drawing 
shows how a mechanic solved the problem 
of hanging his extension light when lubri- 
cating a car on a rack. By looping the light 





cord over a large horseshoe magnet, the 
latter could be stuck any place on the car 
chassis to hold the light in the desired po- 
sition. With a slight alteration, a pair of 
inexpensive utility pliers can be made to 
serve the purpose of a pair of expensive 
battery pliers shown in the lower detail. 
On most pliers of this type, grinding off the 
ends of the jaws as indicated by the dotted 
lines in the detail is sufficient. 
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Waterproofing Car Stickers 

When moisture repeatedly collects on 
windshields during winter months, it often 
loosens the adhesive on windshield stick- 
ers, such as federal tax stamps, city li- 
censes, etc., causing them to fall off or chip 
at the edges. To prevent this, coat the back 
of the stickers with clear fingernail pohsh, 
which provides a waterproof backing. 
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V-Block Unit Grips Round Work 
Firmly in the Jaws of a Vise 




Often having occasion to cut rods of va- 
rious diameters to duplicate lengths, one 
mechanic used a V-block unit Uke the one 
shown to grip several of them in a vise. In 
this way, considerable time was saved, as 
the rods could be handled without regard 
to diameter. The unit consists of two V- 
blocks assembled by means of a pair. of 
flat-iron strips on two sides. The strips are 
slotted for screws, which are driven down 
to just permit a snug, sliding fit. 

Stop Rod of Saw Miter Gauge 
Locked With Sandpaper 




Difficulty in 
tightening and 
loosening the 
thumb nut on the 
stop rods of a 
saw miter gauge 
was overcome by 
using a sandpaper 
washer under the 
clamping plate as 
indicated. The 
paper pressing 
against the rods 



makes it unneces- 
sary to screw the clamping block down as 
tightly as formerly required. 



Waterproofing Fabric Car Tops 

If the fabric top on your car leaks due to 
small cracks in it, but the top is still 
stretched tightly and is not torn, you can 
waterproof it with paraffin. First, clean the 
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material thoroughly with a stiff brush to 
remove loose dirt and grit and warm it in 
the Sim. Then melt a pint of paraffin and 
brush this on. After the paraffin has soaked 
in, move the car to a shady spot and, when 
the paraffin hai-dens, give the top a coat of 
regular di^essing. In this way, the paraffin 
fills up the tiny cracks and softens the ma- 
terial, providing a good surface for top 
dressing to complete the treatment. 



Crayons *'Key** Order Blanks 



To keep a rec- 
ord of results ob- 
tained in different 
maiUngs of his cir- 
culars, one office 
manager keys the 
respective order 
blanks by making 
a mark across one 
end of the stacked 




blanks with a colored crayon. This applies 
a small, but easily distinguished color mark 
to each sheet so it can be checked with the 
record when received in an order. Differ- 
ent colors are used for various mailings, 
and further distinction may be made by 
applying the marking to the left or right. 



Linotype Slugs Are Held in Galley 

By Spring-Type Paper Clamp 

When carrying a galley of linotype slugs, 
or when moving it about on a stone, the 
slugs can be held in place by sHpping a 
spring type paper clamp over one side of 
the galley. This provides a positive stop 
that is easy to remove or replace as desired. 
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EMERGENCY SET SERVICING 

V^ITHOUT a doubt the most common 
' ^ trouble in small sets, other than a 
burned-out tube, is a defective filter con- 
denser in the power supply. Although 
certain capacities in electrolytic filter con- 
densers are available for replacement 
purposes in both single and multiple sec- 
tion types, the particular combination you 
need may not be on hand. However, as an 
experimenter or serviceman you probably 
have other values of the same voltage rat- 
ing that may be used. 

For example, if the set employs the 
common arrangement of an 8 mfd. input 
filter condenser, and 16 mfd. for the sec- 
ond filter, as shown in Fig. 1, and the filter 
choke is in the B-positive side of the cir- 
cuit, you may be able to parallel other 
smaller capacity values as in diagram 
Fig. 2. In making emergency filter con- 
denser repairs the following points should 
be kept in mind: The voltage rating must 
be the same or higher; the total capacity 
of each condenser unit must not be small- 
er than that originally used, and the input 
filter condenser must not exceed the orig- 
inal capacity value by more than about 20 
percent. However, the second filter con- 
denser value may be twice that originally 
used and will give better filtering. Photos 
A and B show electrolytic condenser units 
and their approximate location. 

If your set crackles as you tune in sta- 
tions, dust may have settled between the 
variable condenser plates; disconnect the 
set and use the blower attachment of a 
vacuum cleaner as in photo C. 
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SIX-VOLT BLINKER and CODE 




6-V AUTO 
BAT. OR 4 
DRY CELLS 



2,000-OHM 
HEADPHONES 



KEY 
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1 pilot light i i 
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C.T NOT USED 



20-OHM ) 
RHEOSTAT 



AUDIO 
TRANS. 
(ANY TYPE) 



6 V 




END TERMINAL 
(+ AND - ) 



CONNECTOR 



By Arthur I. Rattray 

A DAPTABLE to all code-practice ap- 
plications, this unusually simple 
combination unit requires a minimum 
of parts and provides the radio student 
with a practical means of learning code 
by either the visual or audible method. 
Both systems can be operated by the 
same key either simultaneously or in- 
dividually. 

The oscillator tube puts out a clear- 
cut stable duplicate of actual radio sig- 
nals heard on the air, as recommended 
by all radio code teachers, and the pitch 
of the signal can be varied to a pleasing 
tone to suit the student. This feature is 
an improvement over many previous 
types of code-practice oscillators that 
quickly tired the student who did not 
realize that pitch has anything to do 
with fatigue. 

Either a type 37 or a 76 tube may be 
used, both of which are older varieties 
that can be salvaged from discarded sets, 
and are commonly found in radio ex- 
perimenters' junk boxes. The audio 
transformer and 20-ohm rheostat are of 
the same noncritical order. If a 20-ohm 
rheostat is not at hand a 15-ohm, 1-watt, 
wire-wound fixed resistor can be used 
but, of course, this will eliminate the 
adjustable-pitch feature. A schematic 
circuit diagram showing a bottom view 
of the tube socket connections, appears 
in Fig. 1. The simpHfied wiring diagram. 
Fig. 4, and photos B and D are top views 
of the completed unit. Any insulated 
scrap copper wire, even ordinary bell 
wire, may be used for the connections 
to the various parts which are mounted 
on a thin piece of board so that the key 
will not be raised any higher than abso- 
lutely necessary above the top of the 
operating table. 

Designed as a compact portable as- 
sembly to work on any 6-volt battery, 
the unit is independent of power lines 
and can be used with a car storage bat- 
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OSCILLATOR for STUDENTS 



tery, a 6-volt "hot shot" battery or four 
No. 6 dry cells in series. A handy and com- 
pact portable dry-cell assembly, well pro- 
tected from dampness, is detailed in Figs. 2 
and 3. This 6-volt unit, suggested by L. B. 
Robbins WIAFQ, consists of four dry cells 
connected in series in a suitable container 
which is then sealed with a black 
wax compound obtained by 
breaking up an old B-battery and 
melting the wax. If a metal case is 
used, it should be lined with card- 
board and cardboard separators 
placed between the cells. Solder 
the connecting strips to the battery 
terminals before pouring in the 
sealing compound. Positive and 
negative battery connections are 
then made with short leads to the clips. 

To operate the oscillator only, as shown 
in photo C, unscrew the pilot light bulb ¥4 
turn in the hooded dash-light socket. The 
headphones can be any 2,000 to 4,000-ohm 
magnetic type; do not use phones of the 
crystal variety as the tube plate supply 
continuity is through the earphone circuit. 
Depress the key and set the rheostat to the 
desired pitch; it will be noted that the unit 
can be made to stop oscillating by setting 
the rheostat at maximum or minimum, 
however an in-between setting will be 
found to give a pleasing pitch. It may be 
necessary to reverse the leads to the pri- 
mary of the audio transformer to make the 
tube oscillate. For blinker-light code sig- 
nals the key can be extended across the 
table, as indicated in sketch A; tighten the 
light bulb, and remove the oscillator tube. 
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HARDWOOD DISK 

PANEL TIN CAN 

TUNING ( '1 )■ 
KNOB "N^ > 



C| 

.00025 VAR. 
CONDENSER 



SCREW 



OPEN-CIRCUIT JACK 

Fig. I 



ASSEMBLY IN CAN 

COIL FORM 
ANT. LEAD 



Big Town'' Bike Receiver 

T^HIS fixed-crystal bicycle receiver will 
bring in the local broadcasting sta- 
tions as you ride around in any city where 
powerful stations are located. 

Built into a 20-ounce tin can 4^/^ in. 
long and 3% in. in diameter, there is suf- 
ficient room for an old midget-type .00025 
mfd. variable condenser and other parts 
which are mounted on a y4-in. plywood 
disk panel in the end of the can. Housing 
details are clearly shown in diagram Fig. 
1; the condenser plates must not touch 
the can at any point. 

The porcelain stand -off insulator 
mounted over a large hole in the opposite 
end of the can insulates the threaded rod 
which is bolted to the coil form and pro- 
vides the antenna binding post. The coU 
is wound on a 2-in. cardboard form short 
enough to slip into the can in an upright 
position, and should clear the bottom end 
of the can by at least % inch. This coil is 
close-wound clockwise with either No. 28 
or 30 silk or enamel covered scrap wire; 
20 turns are required for Li and approxi- 
mately 80 turns for L2. The detailed non- 
critical parts list is R-320, if desired. The 
coil form is supported by a small bracket 
on one of the Ci condenser terminals, and 
bus-bar leads so that the entire assembly 
can be removed from the can merely by 
removing the panel screws and the hex 
nuts on the connecting rod. One end of 
coil Li is grounded to the can on one of 
the panel screws. A schematic circuit 
diagram appears in Fig. 2. 

The bicycle frame mounting clamps for 
the set and whip antenna are detailed in 
Figs. 3 and 4; and a sketch of the front 
panel is shown in Fig. 5. The can may be 
enameled to match the frame, however 
one clamp, the can and the bicycle frame 
should be scraped clean at one point to 
ground the can to the frame. 
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In motorized warfare, the maintenance 
and repair of motor vehicles is the re- 
sponsibility of Army repair stations. 

Delivering repair parts to these remote 
stations in usable condition has been a 
battle against such foes as the rigors of 
long sea voyages, rust, corrosion, rough 
handling, and attacks by the elements. 
For unless the ravages of salt water, dust, 
extremes of heat, cold and humidity could 
be prevented, vital replacement parts 
would quickly become so much useless 
scrap. 




At the outset of war, Army officers experi- 
enced in the difficulties of truck servicing 
at remote places, and Chrysler Corpora- 
tion Parts Division packaging engineers 
collaborated in solving this problem. With 
the added help of Chrysler Corporation 
Research Laboratories, a system of packag- 
ing was devised that assures arrival of 
repair parts in good condition. 

Even though these precision-built parts 
may have to be unloaded in angry surf, 
hauled through jungle, stored in damp 
caves or stacked under the stars, their 
scientific packing assures complete protec- 
tion from the elements, as well as making ( 
it easy to find the right part when needed. 

I 

WAR BONDS ARE YOUR ^ 
PERSONAL INVESTMENT IN VICTORY 



CHRYSLER CORPORATION 

|f^^^^[^^ji^||ip|||| ^H^^jp jijllljpi ffj'fll ^ lE^ ^im^ I^S 
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HOW TO GRIND CUTTERS 
FOR 

WILLIAMS' TOOL HOLDERS 



\ Afo WAii F«oo r mujiMi' rooif aid wab paooucnoM 



IIMDIN9 CUII(>> >b» 
)IUAM5 TOMMCMOItt 



FREE! WILLIAMS' 
TOOL DATA SHEETS 

These two Williams' Tool Data Sheets 
graphically explain how to grind cutters 
—give correct included angles, clearances 
and rakes. Also instructions for set-up 
and use. Other Data Sheets are listed 
below. Circle the number of those de- 
sired on coupon and mail today. They're 
punched for 3-ring binder. 



•1. Characteristics of Williams' 
"Superior" Wrenches. 

2. linta on Wllliaiua' 
Boring Tools. 

S. Data on "Vxilcan" 

Chain Pipe Tonga. 
4. I>nta on Williams' 

"Supersocket" Wronohee. 

B. Data on "Vuloan" 
Lathe Dogs. 

C Data on "Vulcan" 
Chain Pipe Vises. 

T. Data on Williams' 
Turning-Tools. 

B. Data on Williams' 
"Superior" Wreuchea. 

17. How to grind Tool 



9. Saving Time with 

Williams' "Supersooketa" 
lO. Data on "Vulcan" 
Kye Bolts. 

XI. Data on Williams' 
"C" Clamps. 

12. TTse of Williams' Cuttlng- 
Oir Tool Holders. 

13. Use of Williams' Knurling 
Tool Holders. 

14. Use of Williams'Threading 
Tool Holders. 

IB. Internal Threading with 

Williams' Tools. 
16. How to grindjool 

Holder Cutters. Sheet A. 
Holder Cutteta. Sheet B. 



MAIL THIS COUPON 



• :j. H. waUams & Co., Dept. M-1243, Buffalo 7, N. Y. 
Please send Data Sheets circled below : 

a ' a 3 4 5 e 7 • 9 lO 11 12 13 14 IS 1« 17 



Name- 




Seeing Is Believing 

(Continued from page 47) 

ical contrivances in his pre-Army days, 
designed the midget amplifying device. 

Private Forrest Curlee, formerly of the 
Berkeley Police Department short wave 
radio station, and the California State 
Highway Patrol, qualified for service in the 
synthetic aids laboratory because of his 
skill as a model builder. As a civihan, Cur- 
lee made a miniature railroad, with loco- 
motives, tenders, freight and passenger 
cars built to scale. His tachometer mock- 
up, has a section of its housing cut awayj ' 
and a Plexiglas backing which makes the 
inner parts visible. 

Most delicate of the mock-ups are the 
navigation instruments which have been 
built by Private Volney I. Morrison and 
Private Jack Labes, both manufacturing 
jewelers before they entered the Army. 

They now work with Plexiglas instead of 
metal, and make transparent housings for 
such instruments as gyroscope compasses, 
artificial horizons and turn indicators. 

Private Labes is currently duplicating 
the artificial horizon, essential to pilots 
when the natural horizon is not visible. ; 
Ordinarily, the face of the instrument is 
visible. The Plexiglas housing permits stu- ■ 
dents actually to see the wheels, cogs and 
the gear inside," and hastens their under- 
standing of the device. 

Private Morrison has built an altimeter 
in which the operation and function of in- 
ner mechanisms are visible. 

Also completed is a gyroscope compass, ' 
or turn indicator. By applying the nozzle 
of an old vacuum cleaner, a jet of air is 
drawn inside the casing and directed 
against a gyroscopic rotor which spins ex- 
actly as do the rotors in actual flight. Stu- 
dents can watch the instrument in opera- 
tion, and can establish the relationship be- 
tween the whirUng flywheel and the face 
of the apphance. • ■ ' 

The Plexiglas used in* the laboratory is 
the same material that forms the transpar- 
ent nose of Army bombers. When warm it 
can be molded into almost any shape. The 
ends can be welded together, or pieces can 
be fixed into place with a cement made by 
dissolving Plexiglas shavings in acetone. 

Lieutenant Dixon is completing a con- 
densed mock-up of an airplane in which 
the Plexiglas instruments will be mounted 
in a Plexiglas panel. The model plane will 
be mounted on a swivel. Each operating 
part will be synthetically motivated. With 
this contrivance almost every problem en- 
cotintered in flight can be visually demon- 
strated before students on the ground. 
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CHAMPION SPARK PLUGS 

On Active Duty On The Home Front I 

Here at home. Champion Spark Plugs "Back The Attack" in buses, cars, trucks, tractors, 
planes, stationary and marine engines of every type, delivering manpower and horse- 
power to tasks vital to Victory. In engines of every size and type. Champions are main- 
taining their long established reputation for better performance, greater dependability. 




The air transport lines are one 
of our most important means of trans- 
portation. Dependable Champion Spark 
Plugs are enjoying rapidly-growing favor 
with leading air line companies. 




IN INDUSTRY. Champion-equipped engines 
furnish dependable emergency power in 
"stand-by" plants in thousands of indus- 
tries and utilities. 




IN CIVILIAN TRANSPORTATION. War workers 
depend on their own cars in driving 
groups to get them to and from work, and 
everyone knows Champions are a depend- 
able source of efficiency and economy. 




ON THE FARN . Short of manpower, and 
with the imperative need for unprecedented 
food production, the farmer knows he can 
depend on Champion-equipped power- 
driven equipment. 




IN TRUCK TRANSPORTATION. The nation 
depends on truclc transportation as never 
before. Here again dependable Champion 
Spark Plugs excel and are preferred. 





ON CONiTKUCilON JOBS. Champion Spark 
Plugs are the source of dependable per- 
formance in thousands of heavy duty in- 
dustrial engines like the one that powers 
these pneumatic hammers. 



BACK THE ATTACK — WITH WAR BONDS 
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KEEP WARM WITH BALSAM-WOOL 
ATTIC INSULATION 



You can keep your spirits high when the 
thermometer outside is low, if your house 
is free from shivers. Balsam- Wool Insu- 
lation will make your home warmer, more comfortable 
— on less fuel. 

Laid in your attic like a rug, Balsam-Wool guards 
your comfort and saves you money, year after 
year. That's because it is the original sealed Attic 
Insulation — windproof, moistureproof and fire 
resistant — with quality proved in hundreds of 
thousands of homes. 

Balsam-Wool is sold under a money-back guar- 
antee of complete satisfaction. Order now — see 
your lumber dealer about easy monthly pay- 
ments or mail coupon. 

SEALED INSULATION 



WOOD CONV'ERSION COMPANY 
Dept. 210-12, First National Bank Bldg. 
St. Paul 1, Minnesota 

Gentlemen : I want to know more about Balsam- 
Wool Double-Value Attic Insulation. 

To assist us in giving you special information, 
please check: I am a home owner Q. renter Q, 
architect student contractor r). 



Name. . 
Address . 
Citr 



.State 




War Work Set to Music 

(Continued from poge 43) 

range of music is wider than that of factory 
sounds, music doesn't add to the noise but 
is heard plainly. 

"It also is a fact that persons working in 
certain degrees of noise grow accustomed 
to that noise and, consequently, can hear 
another sound over it. In unusually noisy 
departments, special speakers pipe music 
through terrific din. Plant broadcasting 
equipment recently was installed in a Chi- 
cago machine shop where a noise level of 
approximately 105 decibels prevailed." 

Transcriptions and records are used most 
generally in plant broadcasting. Auto- 
matic record-changers are widely em- 
ployed. A few companies have arrange- 
ments with local radio stations to broadcast 
programs to the workers. 

In the United States, no concerted at- 
tempt has yet been made to carry "music 
while you work" programs over national 
hookups. In England, however, the British 
Broadcasting Corporation has special mu- 
sical programs for workers which are piped 
mto most war plants. 

The relationship between music and 
work is by no means new. As far back as 
1915, Thomas A. Edison conducted a series 
of experiments, using the Edison phono- 
graph. At one time he began compilation 
of a catalog of "mood music" for workers. 

One of the first American companies to 
install plant broadcasting was Westing- 
house when, in 1925, a loudspeaker system 
was tested in the company's plant in New- 
ark, N. J. The idea is believed to have 
originated when a Westinghouse official 
visited a tobacco factory in Cuba and found 
cigar-makers taking turns reading and 
singing from a high platform in the center 
of the floor, thus keeping the workers* 
minds alert and their fingers moving in 
rhythm with the speaker or singer. 

A scientific music test reported by the 
Medical Research Council of the London 
Industrial Health Board revealed produc- 
tion increases of 6 to 11 percent when music 
is used. Seventy-five percent of English 
plants using music stated that it increased 
employe efficiency. 

J. N. Langdon and S. Wyatt of the coun- 
cil reported: 

"There seems to be little doubt that mu- 
sic will be increasingly used as a means of 
making work more attractive and enjoy- 
able. In most cases, it also will result in 
increased output, but even if production 
should remain unaffected, the benefits de- 
rived by the employees would still justify 
its adoption as an accompaniment to work." 
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FOR HARD STARTING WEATHER! 




,^ Right now — before real cold weather starts, 

M^^S^ ask about Casite's Winter Starting ability at 
your car dealer, service station, or garage. 
Casite does two things which make any motor start 
better — and run better. First, it cleans out sticky, 
power-destroying sludge and gum from vital areas; sec- 
ond, it makes oil free-flowing, insures lubrication of 
high-friction parts. 

Casite easy cold-weather starts save your battery, 
save your motor, save your disposition. 

f^eme*tt^ . . . Vil guarantee 

That any motor capable of being started in a warm room will start 
in the coldest weather when Casite is added to crankcase. Add Casite 
according to instructions. If your car fails to start, you get double 
your money back by filling out guarantee certificate and mailing 
to The Casite Corporation, Hastings, Michigan. Maximum refund is 
$1.30 per pint, which is twice nationally advertised price of Casite. 




CAS 



CLEANS OUT MOTORS 
KEEPS MOTORS CLEAN 




GET CASITE. ..AND GO/ 
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I know what Freedom means 

I'm lonecome, and sort of scared. 

This morning the Boss put me in this crate, and right 
away I knew something was wrong. Then he scratched 
my ears longer than usual, all the time with a strange, 
extra-serious look in his eyes. 

He said he was going gunning for varmints, and I 
started to get excited. But he said no, these were a 
different breed. Two-legged ones. "And, Jeb," he said, 
"you're going to live with strangers till I get back. Be 
a good dog about it." He talked a lot about/reedom . . . 
and how, if he didn't win out over those varmints, he'd 
probably be in a crate, too, and strangers would be 
shouting orders at him. 

Well, I know what freedom means, and I want it . . . 
for me and for the Boss. I want to be free to run 
through my favorite fields and woods again. Free to 
nose after quail. 

The Boss said he'd come back to me . . . that life 
would be the same again, or better. So I'll be waiting 
. . . no matter how long it takes! 

<* H H 

Here at Remington we are thankful that we are able to 
help Uncle Sam go gunning after those "varmints" . . . 

1 . Every ^corking day. Remington produces thirty million 
rounds of military small arms ammunition. 

2. And, every working day, Remington produces more 
than enough military rifles to equip an entire infantry 
regiment at full fighting strength. 

But, after the war is won, we will welcome the return 
to our peacetime business . . . when once again we can 
serve our sportsmen friends with Remington shotguns 
and rifles, Nitro Express shells, Kleanbore Hi-Speed 
.22's, and Core-Lokt big game bullets. Remington Arms 
Company, Inc., Bridgeport, Conn. 

"NitTO Express," "Kleanbore," and "Hi-Speed" are Reg. U. S. Pat. Off.; 
"Core-Lokt" is a trade mark of Remington Arms Co., Inc. 

Remin gton. 
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Umbrella Army 

(Continued from poge 25) 

Those who laugh are ostracized." 

The Yankee paratroopers laugh. Theirs 
is one of the most dangerous specialties in 
the army, but every chutist is a volunteer, 
lured by the Yankee spirit of high adven- 
ture — and maybe the paratrooper's bonus 
of $50 a month. Some of the glamor goes 
out in the training camps where toughness 
is built-in. It is not glamorous to march 
25 miles a day through the almost tropical 
Carolina sand hills, carrying a 60-pound 
pack, and sleep on the ground while a 
cloudburst drills down on the puptent; nor 
to dog- trot an hour with the sun beating 
a 100- degree tattoo on the pavements of 
Camp Mackall. Yet they tell of one he- 
man so explosive with energy that, after 
a day's routine that would kill an average 
man, he sheds his jump boots after evening 
mess and lopes barefoot along the road for 
the love of it in the free hour when any 
normal being would be flat on his back 
with a book or radio for company, or just 
a gal's picture. Of such stuff are Yankee 
paratroopers made. 

Practical jokers have a grand time in the 
Airborne Command. One of the favorite 
stunts is to walk up to the door of a C-47 
just as one of your mates, his parachute 
pack hooked to the static line, steps to the 
opening to bail out, and remark casually 
as you show him your own unattached 
line, "Pardon me, is this yours?" 

They played a trick one day on an officer 
about to jump. They tied up the supply- 
bundle parachute so it wouldn't open, 
dumped it out, and then all gasped as the 
bundle plummeted down without benefit 
of umbrella. 

"It didn't open!" someone cried. "You'd 
better not jump, sir." 

But he did. He could take it. 

The paratroopers got a big laugh out of 
one tail gunner who turned up missing 
after a bombing mission over Africa. He 
came walking in, looking plenty sorry 
about the whole thing. He had awakened 
suddenly from a comfortable nap in his 
tail turret, thought he heard the bell signal 
for an emergency bail-out, and hit the silk.. 

They teU another one that's hard to be- 
lieve, but it's sworn to by some of the 
ranking officers at Airborne Command 
Headquarters. A paratrooper stepped out 
the exit one day wearing his glasses. The 
wind whipped them off. One hundred feet 
down, his back pack yanked open and the 
silk billowed out. As he drifted down he 
spied his glasses fluttering down like a flat 

(Continued to page 154) 
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GASOLINE DONORS CAN HELP. TOO! 



Become a gasoline donor by giving your 
spark plugs a "Plug-Chek." Tests conducted by 
The American Automobile Association show 
Auto-Lite "Plug-Chek" inspection Service can 
increase gas mileage as much as 12%! 

As simple an operation as cleaning and 
regapping your present plugs may do the 
trick. A proved inspection service, "Plug-Chek" 
is exclusive with Auto-Lite Spark Plug Dealers. 

Stop for a "Plug-Chek" todays — and if new 
plugs should be installed, insist on Ignition 
Engineered Auto-Lites! 

THE ELECTRIC AUTO-LITE COMPANY 

TOLEDO, OHIO . Merehandlslng Dlvltion . SARNIA, ONT. 




Color and condition tell if 
plugs ara operating properly. 
Matching your plugs with those , 
illustrated on the "Plug-Chek' 
is the first step in getting new 
life for "spark-weary" engines. 
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FILES FOR PLASTICS 

Plastics ... an immense new world of in- 
dustry is advancing under the steady devel- 
opment of this multi-purpose material. Many 
types, with remarkable characteristics, are 
rolling out of the engineering laboratories . . . 
vying with aluminum, steel and other metals 
in the manufactiore of thousands of products. 

Plastics finishing and fabricating call for 
various shapes and cuts of files— for sprue and 
flash removal; for smoothing and reaming; 
for work in comers and notches; for hard and 
soft compositions. 

Files for plastics must have a "dry" (not 
"oiled") finish; and to overcome clogging 
when used on soft or "shreddy" material, 
they need well-spaced teeth. To combat the 
abrasive action of certain thermoplastics, 
teeth must be hard and thin-topped to main- 
tain sharp cutting edges as tips wear down. 



FREE BOOK 

"FILE FILOSOPHY" 

Tells about many regular and spe- 
cial purpose flies; how to use nnd 
take care of files; how to select 
The right file for the job. Useful 
to production and purchasing heads. 
Invaluable to mechanics, toolmak. 
ers, diemakers, saw tilers, repair- 
men, mechanical "trainees." 

NICHOLSON FILE CO.,22 Acorn St 
Providence 1. R. I, U. S. A. 

(Also Canadian Plant, 
Fort Hope. Ont.i 



file 
losophy 




NICHOLSON 
FILES 



FOR EVERY 
PURPOSE 



U.SA. 

MADE IN U.S.A. 



pebble in the old swimming hole. He 
grabbed them and put them back on. 

Another authenticated yarn is that of the 
fighter pilot who came down on a New 
Guinea field with his landing gear crippled, 
made a bad bounce and pulled up again. 
At the top of the rise he bailed out, but 
too close to the ground to open his chute. 
Below him his plane crashed, exploded, 
and the blast blew the chute wide open. 
He landed safely. 

Captain Tipton is another who led a 
charmed hfe on an anything but charming 
day. He was at El Guettar with the infan- 
try and armored forces on April 1 when 
they were fighting eastward to meet the 
British Eighth Army. 

"The air was full of butterfly bombs and 
500 pounders," Captain Tipton related. 
"The Germans timed their attacks precise- 
ly, and would send their bombers over just 
when our planes were heading back to base. 

"In one of those intervals we saw 14 sil- 
ver Heinkels coming over. They were 
beautiful if they were German, but there 
wasn't time to admire them. I was in a 
jeep, and told my driver to take cover. I 
looked around for a fox hole but couldn't 
find any. I did find an eighteen-inch de- 
pression in the mud left by a tank track, 
and dropped in it. My driver ran back to 
the car just as a 500-pound bomb plumped 
into the ground 25 feet from where I lay. 
It lifted me off the ground and dropped me 
back, dazed, but unscathed. The bomb left 
a crater 18 feet wide and five feet deep. 

"The driver was not in sight. For 30 min- 
utes I hunted for him, but there was no 
trace. 

"Later the same day I was driving a jeep, 
alone, when a shell hit under it. I thought 
it was a land mine, but some fellows nearby 
saw it fall and the jeep rolled over it just 
as it exploded. It knocked the gas tank off 
and wrecked the jeep, but it didn't catch 
fire. I wasn't scratched." 

Despite the extra hazards of their pro- 
fession, the paratroopers on their baptis- 
mal adventure in Africa sustained casual- 
ties at a lower rate than any other branch. 
The dash across Europe ended in Algeria 
with nine out of 500 killed — none in jump- 
ing; four died in the ambushed plane, four 
in a truck, one was shot accidentally; 69 
were wounded. Failure of parachutes 
doesn't happen. In 400 jumps 17 men were 
injured, none killed. 

A paratrooper is a highly and expen- 
sively trained soldier, and the army is in 
need of more like him — particularly offi- 
cers. Consequently he is well cared for and 
thoroughly schooled in how to take care of 

(Continued to page 156) 
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PROTECT YOUR PRECIOUS MOTOR 

Your car. truck and tractor motors are precious. among farmers from coast to coast. They've proved 

They must be watched, protected — their long life their economy, long life and dependability — under 

insured. every farm condition. 

Watch the piston rings, especially. At the first It will pay you to specify Steel -Vents — whenever 

sign of oil-pumping or loss of power, install new you install rings, 
rings. They'll save oil and fuel, and check cylinder 

wear. HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH. 

Hastings Steel -Vent rings enjoy wide preference Hastings Mfg. of Canada, Ltd., Toronto 

It's a privilege to buy War Bonds 



HASTINGS 



EL-VENT PIS¥ON RINGS 
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Know How to Sharpen 
Plane Irons or Chisels 

Unnecessary grinding of chisels and 
plane irons wears them out prematurely. 
If they have simply become dull in use, 
whetting will restore the sharp, keen edge 
desired. 

GRIND THEM ONLY WHEN 

<^^^^^,The cutting edge is nicked. 

^^2.The bevel has become blunt due 
^ whetting at the wrong angle. 

3.The bevel has been rounded by 
■C ^^careless whetting. 

Tools are vital to Victory. Care for 
them and use them properly — to make 
them last for the duration — to avoid waste 
of scarce metals. 

Complete instructions for grinding and 
whetting edge tools are included in the 
STANLEY TOOL GUIDE, a 32-page 
handbook for the home craftsman. Simple 
explanations, thoroughly illustrated, tell 
how to use and conserve all types of tools. 




Wiite lor your copy today 



STANLEY TOOLS 

DIVISION OF THE STANLEY WORKS 
IDS ELM STREET 

New Britain, Conn. 



himself. Before he makes his five qualify- 
ing jumps he is taught all the army knows 
about how to land safely. The principal 
hazard is a broken Umb. A common cause 
of bad landings is the tendency of the chute 
to sway, putting the unskilled jumper down 
backward. One way to avoid it is to pull 
on the forward lines during the fall; this 
spills air from the front of the umbrella 
and enables the jumper to fall forward. 
Picking a nice place to land is a happy idea, 
but not practicable. Approaching the ob- 
jective, the pilot of a troop carrier drops 
to hedge-hopping level, cruising at about 
145 miles an hour. About three minutes 
from the goal the plane levels off at 300 
feet and the red "ready" light shows at the 
cockpit door. Over the objective, the pilot 
turns on the green light; then it is up to 
the jumpmaster. There is no second pass 
over the objective in combat. In 10 sec- 
onds 18 men pour out. They may control 
their forward fall, but there is little chance 
to pick a soft landing in enemy country and 
in darkness. 

A few recommendations for "safety first" 
were given the trainees at Camp Mackall 
by Lt. Col. H. H. Cartwright in a memo- 
randum on jungle landings: "The first es- 
sential is to put yourself down with the 
minimum of damage. The methods vary 
according to the ground. In forest, remem- 
ber the trees are hard, and avoid them as 
far as possible. Do not try to land on top 
of a tree. The branches or broken ends are 
stronger than the fuselage covering your 
bones or glider. 

"In bamboo forest, come in slow, and try 
to sit on top of a clump. You will be strong- 
er than the bamboos, which are very 
springy and strong in bending and will act 
as a cushion. It is not likely any will come 
through and impale you. Only on beaches 
should an ordinary landing be attempted; 
then make certain the sand is hard. Sev- 
eral in Malaya landed on quicksands and 
were drowned." 

Normal technique for the paratroopers 
is to bail out and seize an open area, then 
reinforce it with troops and peeps and small 
guns landed by glider when the field is 
under control. These big gUders, opening 
up in front to accommodate the quarter- 
ton peep, are towed by the C-47, which has 
a cable winch in its tail and can tow the 
glider aloft from a standing start or by 
flying pick-up, although the latter method 
is not yet standard practice. 

Mortars, light machine gvms and the 
famed "bazooka," go with every battalion. 
The paratroopers were among the first to 
spring the bazooka on the Nazis, and it 

(Continued to page 158) 
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the world's greatest toy 
factory is fully enlisted for 
war production...feuf foys 
from unrafioned materials 
are sfill coming from the 
GILBERT HALL of SCIENCE 



WHEN the box says "developed at 
the Gilbert Hall of Science," you 
know it's on the beam . . . crammed with 
fun and action! American Flyer Trains — 
those spectacular "Hot Shots" that re- 
produce the thrilling "choo-choo" sound 
effects of a real train . . . the famous all- 
electric, sup>er-mechanLzed Erector . . . 
Gilbert Chemistry sets . . . and other 
Gilbert scientific wonders. 

Because Uncle Sam needs metal for war, 
American Flyer Trains and Erector sets 
cannot be made this year. But perhaps 
you can think of some older boy in your 
neighborhood who had a set he has out- 
grown . . . and Dad can get that set for you 
this Christmas. Start your search right 
now! Also, visit your local toy store and 
ask to see other Gilbert Products. 

When in New York, visit the Gilbert 
Hall of Science— Sth Ave. at 25th St 



The Army-Navy "E" Flag, won 
by Gilbert workers for high 
achievement inwar production. 



NEW )^ 

"Just pin-peg 

It's a snap to build thrilling action 
models with Erector Junior . . . 
bridges, cranes, airplane ride, dozens 
of others. Fascinating array of 
punched strips, wheels, axles and 
other exciting parts. Made of wood 
— like famous mosquito bomber. 
Parts fasten together with big, easy; 
to-grip pin-pegs. You don't need a 
screw-driver. 




I LICfL CHEMISTRY SETS 

the kind 
tliat bring boys 
fame. 



Here are Burton Feinerman and Hans 
Mark, who won $100 for chemical research 
this year. More boys have won fame and 
big awards with Gilbert Chemistry Sets 
than any other kind. They are more than 
"toy sets." Write messages in fire ink. 
Make chemical weather flag. Hundreds 
of other spectacular experiments. Write 
for details on $200.00 in cash awards 
offered to boys doing most important re- 
search in chemistry in 1944. Address 
Gilbert Hall of Science, Erector Square, 
New Haven, Connecticut. 



It's f«n 
to nostcr 

CHEMICAL 
MYSTERIES. 




NO. 6 DOUBLE FEATURE, 

DOUBLE FUN LABORATORY 

Big two-door wooden cabinet 
crammed with chemicals and 
apparatus. Over 400 ipectac- 
ular experiment^. 



They're keen...these 
Gilbert POLARIZING 
MICROSCOPES 

You open the door to a new 
wonderland of Nature's hid- 
"den colors with a Gilbert 
Polarizing Microscope. Ob- 
jects appear 150 times 
larger. They blaze forth in 
■startling colors never seen 
with the naked eye or 
ordinary microscope. Each 
specimen brings new thrills. 
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UNBEATABLE 
COMBINATION 

for easy 
hack sawing 




TUF-FLEX 

Super-tough, 
super-flexible 

EVEN IF you don't 
have a Millers Falls 
hack saw frame, you 
can make sawing 
easier with the right 
blade, for it's the 
blade that does the work. For general tinkering in 
the home or at the workshop bench — or for off- 
and'on maintenance use on a wide variety of 
metals — you can't beat Tuf-Flex. Like no other 
blade, it tackles tough tool steel, BX, pipe, or hard 
angle irons — and walks through them all in the 
same easy way. Won't strip, won't break. For 
steady cutting of one type of work, you'll prefer 
Millers Falls Blu-Mol blade . . . but for general use 
on different materials, Tuf-Flex is the choice; a 
single blade will probably serve you for months. 
8, 10, or 12 inches long; 14 to 32 teeth per inch. 




FOR REAL hack-sawing ease, you need both the 
Tuf-Flex blade and a good frame. Finest of all 
popular- priced frames is Millers FaHs No. 48 — 
not expensive, a quality frame without frills. Un- 
usually rigid, fine balance; comfortable plastic 
handle, guarded pistol-grip, checked for firm hold. 
Frame is polished, nickel-plated, and buffed — 
you'll be proud of it. Adjustable for 8, 10, or 12 
inch blades. 



MILLERS FALLS 

TOOLS 



r 



MILLERS FALLS 
COMPANY 




Greenfield, Mass. 
U.S.A. 



proved one of the great secret weapons of 
the war. It can penetrate any tank it has 
met, and burn out all life within it. 

Algeria and Tunisia were high school for 
the Airborne Command. That they learned 
the game well is testified by one high officer 
who said: "One company of our parachut- 
ists was worth any three companies of in- 
fantry in Africa." 

They have that to live up to when the 
great armada of airborne troop transports 
rains fighting Yankees down on the en- 
emy's home grounds in the last inning. 

If the Axis Uses Gas 

(Continued from page 31) 

The mortar thumps nine times, and an ex- 
act line of smoke, bursts spaced as evenly 
as though marked off by a tapeline, begins 
to obscure a half-mile front on the water. 
To keep the smoke there, the crews could 
traverse back, dropping the next rounds 
in the spaces between those nine bursts. 

Smoke is used to blind the enemy or hide 
your own operations. To obscure rear in- 
stallations, the C.W.S. uses a mammoth 
smoke generator, like a steam roller on 
rubber tires, that throws out enormous 
quantities of smoke and has been known 
to obscure objects 15 miles away. Its smoke 
is harmless. Vaporization of special oil and 
water creates a persistent, blinding fog. 

More familiar weapons of the C.W.S. are 
the incendiaries. Col. G. J. B. Fisher of 
that service has declared that incendiary 
bombs were more effective in damaging 
Germany's Ruhr than high explosive. One 
novel incendiary is a 6-pound oil bomb, 
traihng long muslin streamers — like dis- 
heveled hair — to make it fall nose down. 

Newest of the flame throwers uses a 
mixture of gasoUne and a chemical jelly, 
an adhesive fuel that sticks right on the 
target and continues to burn when the jet 
is turned off. A spark-plug switch sets ofif 
the weapon. 

"Heat inside a pillbox covered with the 
burning fuel soon would become unbear- 
able," officers assure you, and you can be- 
lieve it. Even in the open air, and a good 
50 feet to the side of the cascading fire, you 
feel the heat from an open furnace door. 

Chemical warfare isn't new. From bibli- 
cal times armies have used flaming oil 
and resin-straw fireballs as incendiaries. 
Aeneas, the Trojan king, about 360 B.C. 
employed a fiery composition of pitch, sul- 
fur, tow, resinous wood, and other sub- 
stances easy to ignite and hard to extm- 
guish, to pour upon besieging armies trying 
to scale the barricades. 

(Continued to page 160) 
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"Yankee" Fine Mechanics' Tools 
have contributed to the efficiency of American 
production for nearly half a century . . . are now 
working day and night to speed the output of war. 
Without proper care, however, no fine tools can 
withstand the punishment of all-out production — 
and "Yankee" Tools are no exception. Their inge- 
nuity will save time and trouble on the job — if 
you take the time and trouble to "Treat 'em Right!" 



YANKEE TOOLS 

make good mechanics better 
North Bros. Mfg Co., Phila. 33, U.S.Ar 
Established 1880 



Makers, also, of "Yankee-Handyman" Tool* 
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Before 400 B.C. the Spartans used gas, 
melting pitch, charcoal and sulfur and al- 
lowing the wind to blow its fumes onto the 
enemy. Some similar composition was used 
to "gas" at least one city in our Civil War. 

And, as with every effective weapon, fire 
and gas have been decried as "horrible" 
and "inhumane." It is a lamentable truth 
that if they were not, they would not be 
effective. In the 12th century, efforts were 
made to outlaw the crossbow; gunpowder 
later was called the enemy of chivalry. 
Fire and gas weapons bring like criticism. 

Men of the Chemical Warfare Service 
gravely doubt the enemy has any secret 
gas; by studying the destination of raw 
materials, chemists feel they can determine 
what the enemy is up to. If he hasn't used 
gas yet, it may be because he has not found 
gas to his advantage — or because he fears 
the consequences. A view of our prepara- 
tions, and of the skill of such officers and 
men as those at Edgewood, shows the en- 
emy has reason to be afraid. 



Spy Trap 

(Continued from page 5) £ 

alone with a package of cigarettes to think 
it over. That sort of a primer usually starts 
the truth flowing. 

Vigilant citizens have been effective "Hs- 
tening posts" in the FBI fight against sab- 
oteurs and spies. Last year the people sent 
in 282,000 tips of suspicious incidents, and - 
of course many thousands proved harm- 
less. One "spy" seen watching a war plant 
through a telescope turned out to be an 
18 year old lovelorn youth trying to spot 
his girl friend in the factory. Nevertheless, 
the alertness of the citizenry has brought 
many a dangerous Nazi into custody. 

The curiosity of a New England aerial 
photographer brought about the capture 
of the mysterious "Heinrich," the last miss- 
ing and unidentified figure in the Duquesne 
spy ring. When Edmund C. Heine ordered 
250 aerial photographs from him, the cam- 
eraman became suspicious and notified the 
FBI of the large order. They sprang the 
trap, found Heine was the "Heinrich" who 
had been furnishing the spy ring with in- 
timate details of our aircraft production. • 

At this moment there is reason to believe 
that a new group of saboteurs is being 
trained at the German high command's 
special school, and that some of them will 
attempt to enter the United States. 

Keep your eyes and ears open. Don't . 
tattle on your neighbor just because he has 
a German name or because you don't like 
him. But if you have grounds for suspi- 
(Continued to page 162) 

POPULAR MECHANICS 



Cci alerial 




1/VJHICH BRLE/^K OUR. Hi E/VI^XS 



LETTERS! 

-THE PILE IS GROWING- 

—letters from Privates, Corporals, Colonels, 
Generals, Seamen and Admirals— from Wacs, 
Waves, Spars . . . from everybody . . . every- 
where. 

Their urgent pleas strike a universal note 
. . . they say in effect: 

J know of only one portable radio that will 
do the work out here— they say, writing from 
Africa and Alaska . . . from Australia and the 
South Seas . . . from all over the globe — Only 
one . . . and that is your Zenith Transoceanic 
Short Wave Portable Clipper. My folks tell me 
they have tried everywhere to obtain one with 
no success. Can you help me? 

... so these letters come to us. 

To each request must go the answer "No"— 
an imwilling "No"— and our regrets that this 
must be so. We were over 100,000 sets oversold 
on this one model when we ceased civilian 



production for 100% war work. 

Nothing would please us better than to have 
a great plenty of these justly famous portables 
to ship to all who need them— especially at this 
Christmas season— when our thoughts turn to 
loved ones everywhere. For our Transoceanic 
Portable Clipper is a real friend to the men 
and women in the service. Those who man- 
aged to get them early feel themselves for- 
tunate; they are the envy of their friends! 

But these portables must WArr. The entire 
Zenith organization is now engaged in giving 
all its efforts to the making of tremendous 
quantities of urgently needed radionics* ma- 
teriel for the armed forces. These things must 
come first— even ahead of the tender Unk with 
home which a personal radio provides for the 
fighting man far from friends and family. Thus 
we help to speed the day of "absolute Victory" 
—help to bring closer the next real American 
Christmas . . . with "Peace on Earth— Good Will 
to Men" . . . when families shall be reunited— 
and when home life can once again resume the 
even tenor of its ways. 




RADIO 



St A'*''* 



'A 



ZENITH RADIO 

CORPORATION 

CHICAGO 39, ILLINOIS 

RADIONIC PRODUCTS fXCLUSIVELY- 
WORLD'S LEADING MANUFACTURER 



R/%DIOI\IIC$ —with its subdivisions of Electronics, Radio, etc. 
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Dear Jack: 

I shot this Indian 

while It was getting the works 
here on the proving grounds, It»8 
an experimental service test model 
— a shaft-drive Job that's a hon- 
ey « like all Indian Motorcycles. 

The boys who put these machines 
through their paces tell me they 
get a real feeling of safety out 
of the easy way an Indian handles 
and its ability to stand up under 
really tough going. 

Tlhen the war's over, Indian's 
going to have a motorcycle that'll 
make your eyes pop. After what 
I've seen here, I 'm going to ride 
one, believe me I 



INDIAN MOTOCYCU COMPANY, SPRINGFIELD, MASS. 
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cions, if you sincerely believe that he is a 
menace to America, call the nearest Field 
Office of the Federal Bureau of Investiga- 
tion, which number can be found on the 
front page of your telephone directory. If 
it is a matter of extreme importance, call 
Washington— National 7117. The FBI is 
ready to listen and to act. 



Giant of the North 

(Continued from page 11) 

"penstocks" or separate halves which 
turned away from each other and formed a 
"Y." The ends of the "Y" led into turbo- 
generators so that two of these whirling 
machines shared the huge downrushing 
column of water. 

Before the flow could be started, how- 
ever, it was necessary to blast the plug of 
the tailrace, or channel, dug from the pow- 
erhouse to the bed of the river so the tor- 
rent could continue its flow downstream. 

A network of holes and tunnels was dug 
into the rock barrier which cut the tailrace 
off from the river bed. About fifty tons of 
the most powerful dynamite were planted 
in this plug which consisted of about 18,000 
cubic yards of solid rock. 

At a given signal the tremendous chai'ge 
was set off and huge masses of rock hurtled 
through the air, some damaging the forms 
of the still unfinished powerhouse. Some 
said they felt the shock 50 miles away. 

The blasting of the tailrace roughly com- 
pleted outlines of the huge project and the 
turbogenerators were put to work in pairs 
as fast as they were completed. Before the 
first pair of waterwheels was whirling, 
linemen had braved 30 and 40 degree below 
zero temperatures and buffeting winds to 
mount high in the air to string cables and 
conduits to carry the current to the alu- 
minum plant downstream. 

Until current began to flow from Ship- 
shaw, a small aluminum plant was operated 
by a smaller hydro-electric development. 
In preparation for the tremendous power 
from the new giant of the north woods, the 
aluminum plant had been greatly enlarged. 

Month by month, as sections of the big 
development upstream came into action, 
the production was stepped up and alumi- 
num ingots flowed into airplane factories 
in an increasing stream. 

Many of the exploits of English, Cana- 
dian and American planes which have filled 
the newspapers would have been impossi- 
ble except for the power supplied by the 
gigantic secret plant set up in the wilder- 
ness of snow and ice. Except for Shipshaw, 
the aluminum would not have been avail- 
able to construct the planes. 
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Dear Mayzo: I've seen a lot of the world since 
I last talked with you, but none of it looks 
as good as home . . . those pictures you sent 
look mighty good to me . . . 



Make the most of your present camera! Take 
good care of it, and conserve vital film by 
making each picture a good picture. After 
Victory Argus will make new cameras . . . 
employing the new techniques and extensive 
experience acquired in War Production. 




AWARDED TO PIANT 2 

OfTlCAl DIVISION 



Make the best use of your present equip- 
ment — learn more about lenses — films, 
filters and composition. Send 25c today 
for this 56-page booklet. Write Dept. S. 



FINE AMERICAN CAMERAS 
PRECISION OPTICAL INSTRUMENTS 
AVIATION RADIO EQUIPMENT 
BUY WAR ^OUD% 



arg[us 

INTERNATIONAL INDUSTRIES. INC. 



ANN ARBOR 



MICHIGAN 
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Please use CASCO GLUE 
for essential repairs only 





One of hundreds of ways glue is going to war. Photo 
shows three of 300 giant CASCO-glued laminated wood 
beams built to Navy Specifications by Attwell Const. 
Co., Glue Fabricators, Seattle, Washington. 

• Good industrial glues like CASCO and 
CASCAMITE are scarce. Uncle Sam needs 
them for j obs like those 5 ,000-lb. beams shown ^ ' 
above— and for aircraft, life rafts, boats, ply-^ 
■wood and all kinds of field equipment. ~ 

So use these glues only to repair your fur- . 
niture,screens and necessary homeequipment.^ 

Today it's jight. Plenty of time and plenty, ^ 
of glue for /««— tomorrow. 



CASCAMITE Resin 
Glue for waterproof 
gluing. CASCO Casein 
Glue for water-resis- 
tant gluing. 10^ and 
larger sizes at bard- 
ware stores. 



FREE REPAIR GUIDE! 

CASEIN COMPANY OF AMERICA. Dept. PM-1243 
350 Madison Avenue, New York, N. Y. 

Send me the literature checked. 

r-] "GLUING GUIDE". Complete directions for both glues. 
Over 80 home workshop and repair jobs. 





NAME. 



ADDRESS. 



-Save 2i —Stick coupon on penny postcard - 



"Radio Heat" Dehydrates Foods 
Removing 99 Percent of Water 

With radio-frequency energy, the mois- 
ture content in compressed vegetable 
blocks is reduced to one percent. Foods 
dehydrated by ordinary hot-air methods 
retain about five percent of moisture, in- 
volving danger of spoilage in the tropics. 
Tests indicate that vegetables dehydrated 
by the electronic method will not spoil in 
hot, humid climates over a period of one or 
two years. The "radio heat" is apphed after 
80 percent of the moisture is removed by 
conventional methods and the dried food 
compressed into blocks. Short-wave en- 
ergy fm'ther reduces moisture content 
without toughening or blackening the veg- 
etables, a condition caused by excessive 
treatment with hot air. The vitamin con- 
tent of the foods subjected to electronic 
drying in a partial vacuum is said to be 
unusually high. 





Fire'Fighting Unit on Flatcar 
Protects Shipments of Oil 

To help insure the safety of war ship- 
ments, particularly oil, along the right of 
way where local water supphes are lack- 
ing, a fleet of fire-fighting cars has been 
developed by the NewJV nrJs -Central Rail- 
road. They will be stationed at points stra- 
tegic to the movement of petroleum sup- 
plies to the east. Each car consists of a 
locomotive tank tender on one end of a 
atcar, covered with a housing. The tank 
holds 8,000 gallons of water, pumped by a 
gasoline pump on the flatcar. The water 
may be applied as a spray, creating a 
blanket of steam to smother the flames, or 
mixed at the nozzle with a chemical that 
produces a foam. 



Lacquer Made From Potatoes 

May Coat Postwar Car 

Starch acetate, a compound made from 
potatoes, formic and acetic acid, may be 
applied as a lacquer to coat postwar auto- 
mobiles and other products. The new lac- 
quer, which has yet to advance from the 
laboratory to the factory stage, is a chem- 
ical relative to the cellulose acetate made 
from cotton and wood pulp and which is 
used to make rayon, plastics, lacquers and 
other products. Starch acetate will prob- 
ably not be suitable for solid plastics be- 
because it is brittle. It can be used to make 
water-resistant adhesives, cements and 
binders as well as lacquers. 
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CWarplanes spend scarcely more than 
three percent of their .time in theaii'. / 
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Things are different note. Dress is more 
practical, machines more efficient, transpor- 
tation dependable. Much good has come 
from change. 

There's been a change — a striking im- 
provement — in tapered roller bearings, as 
well. Tyson took the old-time conventional 
bearing, and found the way to add an aver- 

TYSON BEARING CORPORATION. 




age of 30% more rollers around the raceway! 

Think of it! More rollers — more load- 
carrying capacity. More rollers — longer 
bearing hfe. More rollers — a better bearing. 
You have only to ask those who have given 
Tyson ''All-Rolls" Bearings a thorough 
workout under the most trying conditions. 
The big name in bearings today is . . . TYSON ! 

MASSILLON. OHIO 



today's I 




son 



EAVY-DUTY BEARING 



it B U Y MORE WAR B O N D S iir 
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Paint Recovered From the Air 
Eases Shortage of Primers 

Thanks to an experiment a decade ago 
with a $12 cider press, millions of gallons 
of scarce paints are now recovered almost ; 
literally "from the air." An engineer of the 
Plymouth Division of Chrysler Corporation 
developed the process. In spray-gun paint- ' 
ing, the tiny particles of paint that charge 
the atmosphere of the paint booth are car- 
ried away by a continuous water curtain. 
But the engineer, curious about the possi- 
bility of reclaiming the paint thus floated 
away, subjected the spray-laden water to 
the cider press, and "squeezed" the water 
out. The resulting product, to which a ; 
thinner was added, was so similar to new 
paint that experts in the laboratory, asked ' 
to test it, demanded: "What's the com- 
plaint?" Such reclaimed paint is now ob- 
tained by the drum at the Plymouth re- • 
claiming plant. Often the reclaimed ma- • 
terials are made from extremely scarce raw 
materials, so the paint reclamation process 
becomes of immense importance to the war 
effort. Tf^^f 

Automatic Gear Shift for Tanks 
Increases Speed of the M-5 

Greater speed and maneuverability of 
lightweight M-5 tanks used in the invasion 
cf Africa are due to an automatic gear shift 
similar to that used in automobiles. The 
shift, never before used in a military ve- 
hicle, enables the tanks to operate at sus- 
tained speeds without slowing down to shift 
gears. It also gives the driver more time to 
concentrate on tactics during combat. The 
engines and transmission systems for the 
M-5 were developed by General Motors 
Corporation and are almost identical with 
those iTsed in Cadillac automobiles. 

. . . ^{-^^ 

Safest Child Is Louisiana Girl 
Five to 14 Years of Age 

If you're a girl between the ages of five 
and 14 years and live in Louisiana, you're 
the safest person in the United States. Sta- 
tistics in "Accident Facts," yearbook of the 
National Safety Counc il, prove it. Louisi- 
anawas ranked the safest state last year in 
all types of accidents, and figures show that 
the age group between five and 14 has the 
lowest accident rate. Furthermore, guls 
huyt less oft^n thap^ bp-ys. 




Wherever Better Pipes are Sold 



HENRY LEONARD & THOMAS, INC., OZONE PK., N. Y 



C!The fire power of a P-40 Warhawk at 
normal speed with all guns firing has been 
compared with a 13-ton tank hitting a brick 
wall at more than 30 miles an hour. 
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TO DOUBLE PRODUCTION OF WARSHIPS! 



WITH record-breaking frequency, these days, 
flashing axes bite through stay-hawsers on 
the launching ways of the Defoe Shipbuilding 
Company at Bay City, Michigan . . . sending 
another and another destroyer escort ship for the 
Navy sliding down to blue water. 

These are the famous DE fighting ships whose 
terrific execution among the U-boat wolf packs has 
helped bring the submarine menace under control. 

Welded into one 750-ton piece of steel, more than 
300 feet in length, the sturdy 
hard-hitting DE type ships are 
built upside down and then 
"rolled over" in their cradles 
to complete their equipment. 
This unique Defoe method of 
building ocean - going ships, 
eliminates the need of con- 
ventional ship scaffolding 
and by enabling workers to 
stand over the job from 



"Next to our immediate task of 
building warships faster and faster, 
the first responsibility of Defoe is 
to plan for post-war operation that 
will provide the maximum of gain- 
ful employment." 

Harry J. Defoe 

Founder Defoe Shipbuilding Co. 



beginning to end gives remarkable advantages 
m saving time and labor costs. Among results 
obtained by Defoe engineering methods is the 
doubling of production per man hour— with twice 
as many ships being built at half the labor cost 
per vessel! 

Until the Axis is defeated, the full facilities of the 
Defoe organization will be concentrated exclu- 
sively on all-out production for Victory. 

But tomorrow, when Peace is restored, the expe- 
rience and improved tech- 
niques learned in war work 
will be used to create new 
high standards of quality, 
value and economy in finer 
products for the consumers 
of America. 



DEFOE SHIPBUILDING COMPANY 



BACK THE ATTACK -BUY WAR BONDS 

Defoe workert lake more than 10^ 
of their pay in War Bonds 



BAY CITY 



MICHIGAN 




■•^-'^A Three White Star Renewal Citations now decorate 
y'S-K,\ the Havy "E" Award won by Defoe workers. 



Ships for Victory 
•Servants for Peace 
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SMOOTH-ON 





Buy SMOOTH-ON In 
IV4-0Z., 7-oz., or 
larger container* 
from your supply 
houM or, If neces- 
sary, from us. 




Those boiler leaks, 
cracked pipes, loosened 
joints, fixtures, handles, 
bolts, screws, can all 
be remedied promptly, inex- 
pensively, securely — without 
having to wait your turn for 
a busy mechanic or repair- 
man. Just get yourself a can 
of SMOOTH-ON No. 1— the 
handy iron cement, and tackle 
the job yourself. No previous 
experience necessary. No 
heat. No difficult processes 
to learn — just follow simple 
directions. Smooth-On is al- 
ways dependable, makes du- 
rable repairs. Popular with 
mechanics, plumbers, repair- 
men since 1895. 

You'll find any number of con- 
venient uses for Smooth-On 
in home, garage, shop. Little 
jobs and big ones. From tight- 
ening loose tool handles, cas- 
ters, drawer pulls, to repair- 
ing cracks and leaks in pipes, 
tanks, radiators, auto cylin- 
ders, crank and gear cases, etc. 

Get This 40 -Page 

FREE BOOK 

Shows you how to save time and 
money and get repairs done right 
when you need them most. Easily 
followed directions. 170 diagrams. 
Handy index. Fits the pocket. Yours 
for the asking — just mail the coupon. 



•SEND NOW. 



Smooth-On Mfg. Co., Dept. 37, 
570 Communipaw Ave, Jersey City 4, N. J. 
Please send MY copy of the Smooth-On Book. 



Name . 



3yoitwm, SMOOTH-ON 



"Sticky" Bombs Wear Mittens 
Coated With Adhesive ^^^/^^/^ 




British war workers covering glass antitank bombs 

Antitank "sticky" bombs, a secret weap- 
on recently made public by British . au- 
thorities, are made of glass globes encased 
in woolen mittens. The globes hold a pow- 
erful explosive and the mittens are soaked 
in a special adhesive. They are carried in 
a protective jacket which is removed when 
the bomb is thrown. The bomb sticks to the 
target and detonates in a few secpr 



jconds. 

%7// 



Small Jap Sub Carries Freight 
Lashed to Open Deck 

Unarmed cargo submarines are used by 
the Japs in the South Pacific to supply iso- 
lated troops, according to Col. Conrad H. 
Lanza . The undersea freighters are of 400~ 
ton and 1,000-ton sizes, the smaller carry- 
ing about 40 tons of freight and the larger 
nearly 400 tons. Part of the freight is lashed 
to the decks of the subs. 



Telegrams Sent by Light Wave 
May Replace Wire Service 

Beaming telegrams by light waves may 
replace present-day wire transmission aft- 
er the war, according to fl JS. D'Hu my^ 
vice-president of Western Unio n Telegrap h 
^om pany. The new device, called telefax, 
incorpbrates some of the principles of tele- 
vision and reproduces the original message 
prepared by the sender. Telefax would not 
only lower rates, but would reduce chances 
for error, Mr. D'Humy said. 
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in rubber boats , 
powered with Evinrudes j 



On many fronts . . . in many ways . . . large, capa- 
cious rubber boats serve our Navy and Marine 
Corps. Before launching they are compact "pack- 
ages", easily handled, stowed, transported. Quick- 
ly the hulls can be unfolded . . . swiftly their com- 
partments are inflated to plump buoyancy . . . 
motors are secured on special stern brackets . . T 
and they're set to go! 

< 

In a brief period a fleet of them can be readied for 
duty. With load capacity of several tons, they are 
used for rearming and refueling operations at ad- 
vance bases. In landing operations, such a boat car- 
ries eighteen men, battle equipped, 
through heavy surf and over coral 
reefs. Highly maneuverable and 
amazingly light in draft, they can 
be operated in shoalest waters. 
They are driven by powerful, full- 
reversing Evinrude "Lightfour" 



motors specially developed for this service. 

To meet the varied requirements of amphibious 
warfare on every front, Evinrude engineers have 
perfected numerous new developments and appli- 
cations of outboard power, many of which have 
advanced the peacetime outboard motor into new 
fields of usefulness. Today these developments — 
and every motor we build — belong to America's 
armed forces. A fier Victory they will be yours . . . for 
your greater en joyment of every hour on the water! 

EVINRUDE MOTORS, Milwaukee 9, Wisconsin 

Cvinrud* Motors of Canada, Rotorboro, Conocfa 



i 




EVINRUDE 

OUTBOARD MOTORS 



* ONLY FIGHTING OOLIARS COUNT 



BUY MORE BONDS 
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One of the most significant developments of war 
has been the extensive and remarkably successful use 
of the glider. When Victory is won this useful craft 
undoubtedly will play a most important part in 
peacetime transportation. 

Gliders are built rapidly and in volume by plants 
which specialize in this construction. Many of the 
tools used are made by Disston and include Disston 
hand saws, back saws, dovetail saws, compass saws, 
coping saws, circular saws, band saws, hack saws, 
files, mitre squares, bevels, gauges, levels, cabinet 
scrapers and others. 

When you require tools for essential purposes, see 
your Hardware Dealer, and ask about tools by 
Disston. Here is the finest hand saw in the Disston line: 



DISSTON 




Victory-lightweight Straight-back pattern. Made in 
26-inch 7,8, 10, and 11 points cross-cut, 5^^ points rip. 

MAKE TOOLS LAST with the help of the 
Disston Saw, Tool and File Manual — 
FREE from your Hardware Dealer, or write 
for your copy. 

HENRY DISSTON & SONS, INC. 

1211 Tacony, Philadelphia 35, Pa., U.S. A. 



170 





Bullet's Caliber and Metric Size 

Easily Translated to Inches 

Both the designations "caliber" and 
"millimeter" refer to the size of the bore 
of a machine gim or carmon, and thus to 
the size of the bullet it can shoot. A milli- 
^ meter, one thousandth of a meter, is equal 
1 to 0.03937 of an American inch. Thus, a 
\l,20-mm. bvdlet is a little over seven-tenths 
N^of an inch thick at its base. Not the base 
f the shell, which is ejected at the breech 
the gun, but the bullet itself provides the 
measurement. Caliber is designated in 
terms of inches. A .22 caliber, for example, 
is just over two-tenths of an inch thick at 
the base of the bullet. The .50-cahber bul- 
let measures five-tenths, or half an inch. 

Food Yeast Grown in a Day 
Augments Diet of Allies 

Limited quantities of food yeast, or nu- 
tritional yeast, are being shipped to United 
Nations nationals to augment diets too fre- 
quently lacking in proteins. Source of the 
yeast may be cultures fed by molasses and 
ammonium sulphate or brewers' yeast, 
with the taste of beer removed. Full-grown 
food yeast contains 45 percent protein, and 
is high in vitamin-B content. One and one- 
half ounces of yeast are equivalent to two 
eggs in protein content, and half an ounce 
can supply the daily B-complex require- 
ments of the normal diet. Annual produc- 
tion of food yeast, about 4,000,000 pounds, is 
to be increased for the benefit of our allies, 
and liberated nations. Nutritional yeast 
can be grown in 24 hours. ^^^(^^ 

Fence Post Becomes Gun Mount 
By Use of Scrap Metal Base 

Fence posts, tree stumps — indeed, any 
piece of timber from thi-ee inches to two 
feet in diameter — may be used as an anti- 
aircraft mount for the .50-caUber machine 
gun by use of a home-made device utilizing 
scran metal. Basis of the mount, described 
in the " Field Artillery Journal." is a one- 
foot piece of four-inch angle iron. Two 
pieces of chain are attached near either end 
in such a way that they can be snugged up 
tight by turning a pair of wing nuts. These 
clamp the device to the wooden mount. 
Across one end of the angle iron is welded 
a circular plate, grooved to receive a flange 
projecting from a second, freely rotating 
plate. The two are pivoted on a bolt pass- 
ing through their centers. On top of the 
second plate are welded a pair of forked 
arms, serving as supports for the gun. Only 
18 inches long and weighing 25 pounds, the 
mount is readily transported. J\ >» 
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Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 

Molten metal sprayed on wood foundry 
patterns by a compressed air cun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life of 
the pattern and eliminating costly repairs. 

The metal may be sprayed directly on the 
untreated wood surface of the pattern or core 
box. If the wood surfaces are hard or close- 
grained, a shellac primer is first applied, the 
metal being sprayea on before the shellac dries. 
The thickness of the metal coating is about 
5 thousandths of an inch. 

The spraying equipment consists of a 
portable, self-contained gun-type sprayer which 
melts the metal and is thermostatically controlled. 

We hope this has proved interesting and 
useful to you, just as Wrigley's Spearmint Gum 
is proving useful to millions of people working 
everywhere for Victory. 

You can get complete information about this method 
from Alloy-Sprayer Company, 2039 Book Building, 
Detroit, Michigan. 



This wooden pattern coated with 
sprayed metal, has given service 
far beyond its normal life. 




Fine detail easily recorded in the 
alloy sprayed onto pattern. 



X-59 
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NEW K/ND OF CLAMP 
H FOR HOBBYISTS! m 



/ilOUl TO BUILD 

WELDING 
GENERATORS MW^:^ 




TRANSFORMER 




.WELDERS 



ELECTRIC 
OUTBOARD 






ELECT. 
GO-BIKE 

ARMATURE WINDING 




Worth $12.35 if 
Purchased Separately 

A SENSATIONAL VALUE IN 
PRACTICAL WORKING PLANS 

For those mechanically minded, 
both young and old, the Lejay 
Manual is a remarkable buy in 
electrical plans that will save 
you money and help you make it. 
These plans show you how to in- 
stall electrical eiiuipment for 
Camps, Cottages, Homes, Gar- 
ages, Farms and Workshops, and 
none of them calls for special 
tools, material or experience- 
in fact, they can be built with 
old auto generators and material 
usually found around garages and 
workshops. 

SHOWS YOU HOW TO MAKE 

200 Amp. Generator Welders 
Electric Fencers 
Large Transformer Welders 

Electric Drills 
Gunsmith's Carbon Welder 
Bench Grinders 
Workshop Spot Welder 
Armature Rewinding 
6, 12, 32. 110-Volt Motors 
Electric Scooter 
Electric Outboard Motor 

Insect Electrocutors 
Wind-Driven Light Plant 
Electric Bicycle Pusher 
and Many Other Things 

SEND NO MONEY 

Send a postcard with your name 
and address and it will bring you 
the complete LeJay Manual of 
over 100 build your own items. 
Just say send it C.O.D. and the 
postman will deliver it to your 
door. If not entirely sntisfieii 
after S days .send it back and 
your money will be returned. If 
you prefer to save C.O.D. fees, 
send S 1.5 0 now, same guarantee. 




47 LeJ a y Building 



MINNEAPOLIS - 8 - MINN 





At last a glue-clamp as swift, simple and easy to use as 
closing your hand. No screwing or unscrewing — nothing 
to go haywire. Just press it on and it holds like grim 
death on any stirface. Yet doesn't mar work. PRICES: 
4* opening— 50c; 6*— 60c; 8'— 75c ; 10*— $1; 12'— 
$1.25. ORDER NOW— F. J. Moncey Co^ Dept. P-1, 209 

s. State St. Chicago. MONEY-BACK GUARANTEE 



SAVE UP TO 30% OF FUEL 

Get lower stack temperatures and ffreater effi- 
ciency with this most practical Heat Baffle. 
Easy to install. No auxiliao' e<|ulpment, fasten* 
ings or hanRers required. Rests on top of com- 
bustion chamber and doflerts hot g:ases to sides 
of Imller or furnace to produce scnibbinir action. 
Length: 19 In. Keducible to 16 In, l)y reducing 
end section. Weight: 25 pounds. Price $9.00 
F.O.B. New York. 

Excellent records to prove our statements. 
Send for literature. Dealers Wanted. 
17 East 42nd Street 
New York 17, N. Y. 




AIR DEVICES INC^'ShTc-ig? fer.li.*'" 



IDEAL CHRISTMAS GIFTS 



New — Blue or Red 
Stone Set Navy rinR, 
in Kift box, $10.00. 
State finfcer size and 
stone color wanted. NAVY 
PIN, (RiKht) Gold filled, 
$2..'iO: lOK Solid Gold, 
S.'j.OO. Pictures actual 
size. Prices include federal tax 
postagre. .Satisfaction fniarantccd. 





U. S. N. PIH 
No. 397 

and 



Send for Service Jetcelry Circular, Free 
HERf r-JONES-CHICAGO. INC, M/s. Jtu-tltr», Dept P. 32 W. Raadolph. CMmm 1 

CHEMISTRY PATENTS 

Over 1800 now Royalty free to American industry. Vested in the 
U. S. Alien Property Custodi.in. Send .'iOc for Complete List. 
LIST SERVICE, 9637 So. Oaklay, Chicago 43, III. 

BE A PERFUME DISTRIBUTOR! 

8«ll reproductionA of wortd-fnmous. imported perfumes and get in on the now bifgor 
than ever yenr nround demand for this merchnndi»e. Eye nppe-itlinc pnckases assitr* you 
bic daily cash profits. Many millions of dollars worth of pcrfumea sold annunlly. Get 
started at once with xis — your profits are wnitinK? But get started! Send for free detaila 
and Bumple TODAY! DUCHESS D'ANDRE, 145-BB North CUrfc, ChleaflO, ilU 

Say you saw it in Popular Mechanics! 

don't WORRY 

Why put up with years of I ABOUT 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably— day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap. Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 

6 roof of results. All correspondence confidential. 
ROOKS COMPANY, 158-C State St, Marshall, Mich. 
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MILLING MACHINES 



SHAPERS 



ATLAS PRESS COMPANY 



SPLIT-HAIR PRECISION FOR 
SPLIT-SECOND SHOOTING 

When a Tiger Tank is on the rampage and the next shot 
has to be on the button "or else," there's no time to 
fiddle with faulty equipment. It has to be right! 

That's why, in thousands of war plants, and in the 
mobile machine shops of our armed forces, Atlas machine 
tool precision has won the healthy respect of the men 
who make and repair our weapons. 

Under grueling production schedules Atlas Drill 
Presses, for example, have drilled and tapped literally 
billions of holes with an accuracy that is reflected with 
deadly effect on the battlefield. 

For faster production . . . for precision . 
cost, Atlas machine tools are making a name 
for themselves under toughest conditions. 
Remember Atlas for the time when shop 
equipment will again be available for non- 
war use — for you. 



for low 




AFTER 



1243 NORTH PITCHER STREET 



KALAMAZOO 13D, MICHIGAN 
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PIPE CLEANERSiK0f ESSENTIAL WITH 

nilERED 



MEMCO 




a ABSORBENT FILTER 



The mouthpiece stays clean at all times, 
thanks to the patented 66 Baffle Filter which 
retains flakes — slugs — and absorbs moisture. 
When filter is discolored, it has done its job. 
Discard it and put in a fresh one — costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply 
insert pick or awl through shank to insure 
free draft. Medico Filtered Smoking is clean 
— sanitary — mild, and unbelievably improves 

taste and aroma of your favorite tobacco. 

^tan^ mDKO-Smi ONB DOLLAR WITH BOX Of FILURS FRil! 




GENUINE FILTERS FOR MEDICO PACKED 
ONLY IN THIS RED I BLACK BOX 




Always write your name and full address 
clearly when answering advertisements. 



FREE! LATEST, MOST 
COMPLETE RADIO 
PARTS CATALOG 



EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 

It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest "supply data" on radio and 
electronic parts available without priority for repair and 
replacement — plus everything in war training kits, books 
and equipment! Whatever you need — you'll save time by 
getting in touch with ALLIED first. Send for this big 
free catalog today. 

RADIO'S FINEST BOOK VALUES 

Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10c 
S Dictionary of Radio Terms No. 37-751 . , 10c 

V Radio Circuit Handbook No. 37-753. . 10c 

Radio Builders' Handbook No. 37-750. . 10c 
Simplined Radio Servicing No. 37-755. . 10c 
Radio Data Handbook No. 37-754. .25c 

All Six Books No. 37-799. .75c 
ALLIED RADIO CORP. 

833 W.Jackson, Dept. S-M-3, Chicago? J 




ALLIED RADIO 



Iff ITTr DIESELECTRIC 
ill I I L PLANTS 



For 73 years the 
WITTE plant has 
been serving Amer- 
ica and the World. 

Today WITTE is 
producing only for 
the War Effort. 
After Victory these 
improved WITTE 
plants will be avail- 
able to all. 

Remember us then. 



WITTE ENGINE WORKS 

LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 




CHEMISTRY CATALOG 7,000 ITEMS 

Only 

25<t 



EvervlhinK for the study of Science. Chemistry and R>olo([y. 
.Send 25c lor our BIG C'ataloK descrihiniE 7.000 itenia inciudinc 
niatorialf) nnd appnnitiw for every scientific need. 

STANDARD SCIENCE SUPPLY COMPANY 
1234 North Paulina SI. Chicago, III. 




Genuine Granite or Marble. $13. 
U J*. Order Direct By Mail and 
Don't wait. U. S. MARBLE & 
GRANITE CO., A-M, OnMO. FU. 




Freiulit Paid 
anywhere In 
U.S.A. Let- 
tcre<l. Guar- 
anteed. Free 
C a t a 1 o e & 
.samples of 
Hlone. 



IT'S FUN TO MAKE THINGS OF WOOD 



CONSTANTINE'S MANUAL TELLS HOW TO DO IT 



BeKiiiiier or e.tpcrt will find many helpful hints and 
lips on veneering, wootifint.shinjj, cabinet makingt. 
canientry, etc. Describes and illustrates over 100 
diflerenl kinds of wood and 980 different items for 
you. ALL AT MONEY SAVING PRICES. Include* 
Identification Panel & Chart of Over 60 Hare Wooda 
In NATUHAL COLOR. A source of supply for any- 
thing In wood regardless of quantity. Send oniT 
25c in st:inn>s or coin. 2.tc refuntld or credited 
on first order so Manual costs you notllinK. 

ALBERT CONSTANTINE & SON, INC 
791N. East 13Sth St. New York, N. V. 
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Here^s your call to action ! 



Here's your chance, Mr. Civilian. 
You can help send a halftrack* 
hell-for-leather against Axis tanks. 
You can do it by thoughtful buying. 

Thoughtful buying means purchas- 
ing only the best and longest-lasting 
equipment. It means taking care of 
the things you have — eliminating 
waste. For example, restricted driv- 
ing can damage a battery. In many 
cases periodic recharges are neces- 



sary. An expert check-up by your 
Exide dealer every two weeks can pro- 
long the useful life of your battery. 

Remember, thoughtful buying makes 
savings which can be invested in 
War Bonds for post-war purchases. 
It sets Industry free to work for 
Victory. It's going to take team- 
work to win this war for keeps. 

THE ELECTRIC STORAGE BATTERY COMPANY, PhiU. 
Exide Batteries of Camuia, Limited, Toronto 



*Tank destroyers depend on Exide Batteries for vital services 



For 55 years the name 
"Exide" has symbolized 
dependability, long life. 



£xi6e 



WHEN IT'S AN EXIDE YOU START 
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The Navy— 
and the 
Army, too— i 
need thou- | 
sands ;in(l 
thousan <]s 
of authen- 
tic, sea 1 e 
models of 
allied and j 
enemy 
planes for | 
teaching 
quick Iden- 
tification. 
Use X- I 
A C T O 
knives to 
speed up 
this pro- 
duction. 



Make Model 
Planes for 
Uncle Sam! 

No other knife at any 
price has all the ricli 
features that malte 
X-ACTOthe undisputed 
first choice of model 
makers. Its super- 
keen, sureical - s t e e 1 
blades (just re- 
blade tore-sharpen ) 
and llie scientifical- 
ly shaped blades in 
ciKht styles, Rive 
the craftsman the 
most versatile tools of his 
whole outfit. With these 
amazinK knives, you increase 
output and improve accuracy, 

KIT NO. 62— Dnulilo 
set With 2 li .1 n - 

blades . . . . $2.00 




FREE- 



KIT NO. 82— Furnished 
Willi 3 handle-s, 12 
blades and flttvd 

wooden 

chest ^O.OV 

witti your order 32 page fManual 
"How To Build Model Planet" 




RE-b/ade f o RE-sharpen 



At Your Hobby Dealer's Hardware or Dept. Store 



l^r- X-Acto Crescent Products Co., Dept. 
440-4th Avenue. New York 16. N. Y 

!• .'^on.l X-ACTO cheikcl. En 



M„„iml ■•How To Build Model Plan 
rloMKl find $. 



PIM 

FREE 32 page 



-X-ACTO do»irod: 



82— S-l.-W nSot No. 6L'— »2.00 DNo. 1 
> blnde 50c □ No. 51 — with 5 citr 



BKnrlott 
Chc.t N 

UiKht) — with one blnde 50c LJNo. 51 — with 5 citrii 
Uj.sorted hhide*$l.*tO □ No. 2 (hp;ivy) w ith one bliido 54V, 
O No. 52 — with 5 citra saaortod blades $1.00. 

r~] 1 will pny pofftnian $ plua postase 

(NO C.O.D.'S ON 50c ORDERS). 
Save poBt^ise and CO. D, (eoa by remitting with order. 



% Name. . , 
IS- Address. 




GERSTNCR TOOL CHESTS 

offer the best in protection and service. Free 
Catalog to tuolmakers and mnctiinists. 

GERSTNCR TOOL CHESTS 
443 Columbia St. Dayton, Ohio 



scAii mm 




NOT A TOY! A giant-aized. ac- 
curittely scaled model of U. S. 
Army's famous Genernl Sherman 
(M-4) Tank! An nl>M>rl> 
atruction projoct. no detjiil omitted including revolving turret, movahlo treiidn. 
Complete kit Includes 7S2 precision fubricntod partfl. full Bize. crv»t;il-rleur plani*. 
tool-accessory template. O. D. paint cubes, cement — NOTHING ELSE TO III '^ ! 
This tj iiely model, when completed, measures I4"l7"lli>i ". (By mail $3.25) 

MOSQUITO BOMBER PLANE 

Flying model of Britain's spert-icular 'hit and run', 
low-levcl bomber. 8<-jiled ^" to 1 ft. li)«L>n)tJUd 
conatrurlion technintio spcedn completion. TtirilliiiK 
flichts. tremenduttii dtrengtli. Generously filled kit— 
nothing else to buy! (By mail $3.25) 




Illustrated 



HOBBY CATALOGS 



SHIP MODEI^S or 'HO-Oy' 
TRAINS. Each 128 pnites, 
hundreds of illustriitions, 
build ing A: openttime liinta. 
BOTH— 50c postpaid, singly 
25c. -Virplane-Grifi Motors 
10c. Rend coin or etjimps. 
specify bookCs) wanted. 

P0LK'SH314 



PT 



MOSQUITO 
I2V2" BOAT 

Super detailed scale model! Semi- 
finished hull eliminates tedious carv- 
injc & whittling; partial flttinRs in- 
cluded. Full size plans speed com- 
pletion. $2.50 (by mail 52.75) 

FIFTH Avenue^S^f^, 

At 32nd St., Nr. EmDire State 
BIdg., New York (1), N. Y. 




STEAM MARINE ENBINE 



A precision built and pnglneered sinslu 
cylinder model engine. Reverse or 
clutch gear. Automatic oil and w«ter 
pump.s. Scale to 1". llVi'iB^* 
(not a toy). A counterpart of and oper- 
ates at pressures com- 
parable to Modern 
Marine Construction. 

Sand $2.50 for 11 
I pages seal* drawings. 

Including boiler layout and actual photographs, or 25c — 2 views, 
including boiler, etc. Available rough casting kits, 112.50. or 
semi-flnlshed casting kits, $22.50. Limited number completed and 
shop tested engines (less -control valves), $58.50 — order today. 
STATIONARY ENGINE plans and speeiflcation*. $2.50. 
Write Model Division. 20G No. Division Ave. 



The THOMPSON ENGINEERING CO.. Grand Rapidi 2, Mich.' 



A Salvage Bargain of 

15 EXPERIMENTAL LENSES 
IDEA BOOKLET TO HELP YOU... 

(All Lenses New — Edges very slightly chipped) 

. . . make your own lolesropcs, mainiifiors. dummy 
cameni, phdto cells, rifle scope. telcr>|]Oto lens, 
photofiraphlc snduels for experimental optics, copy. 
iiiK mid iiltrn-cloacup shots and hundreds of other 
excitinj^ cxptTiiiients. 

EDMUND SALVAGE COMPANY 

27 W. Clinton Avenue, P.O. Audubon, New Jersey 



plus 

m 

Set 601 H 
Only 

$260 

Postpaid 



QUICK REPAIRS/ 



Dentsand nickscan be 
filled in quicl<ly with 
P. W. Handles lilte- 
putty; hardens intoH 
wood. At Paint, Hard- H 
ware and lOf Stores. 




PLASTIC WOOD 



Wood 

workers: "ere Ulsl Harold 

Hunt's big revised No. 
14 wood catalog! Latest UP-TO-DATK 
IDEAS (or ex|>eris and amateurs; SPECIAL 
BARGAINS ill rare woods, veneers, and 
ALL kinds of suiiplio.'!. 124 pat;es — 12 of 
rare woods in color. Getposted. Send only 
10c to CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mary St., Dept. A-40, Chicago, III. 





BRUSH PLATING OUTFITS 

^ for autoparfs, raflectors, faucets, bicycles. - 
No tanks necessary. Free particulars. • 
GUNMETAL CO.. AVE. M. DECATUR. ILLINOIS 



CfflVC EASILYa~«> EXPERTLY 
>3ivJili3 PAINTED"- "LETTER PATTERNS 



SHOWCaRDS 



,.lSflNV SIZES & 

kvlnrre for - 



^OHIM F. RAHN 

1.130.31 N. Central Ave. 
CHICAGO SI, ILL. 



Always write your name and full address 
clearly when answering advertisements. 
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POPULAR MECHANICS 



AT LAST / 

IkurVm Om BLAST OUT 
CLOGGED. DIRTY DRAINS 



Clean Them Thoroughly and 
Efficiently with a 



CARTER 



WATER PRESSURE DRAIN CLEANER 

Clogged, dirty and smelly drains are a definite 
menace to the health of your family. Danger- 
ous sewer germs lurk and breed in the filth, 
grease and refuse that stop up your pipes. The 
minute you notice a slow-running drain, put 
a Carter Water Pressure Drain Cleaner to 
work. It will clean out filth, soap curds, cor- 
rosion and other stoppages in double-quick 
time! 

So Easy To Use — The Carter Is a patented de- 
vice that uses water pressure to clean drains— 
and operates on an entirely different prin- 
ciple from anything you have ever seen. Simply 
attach and it works automatically. Has no 
moving parts. Uses no caustics or other dan- 
gerous chemicals. Good for many years of 
service — wherever you want it, whenever you 
want it! 

Get Yours TODAY— Designed for use on lava- 
tories, kitchen sinks, laundry tubs, bath tubs 
and basement drains. Housewives are de- 
lighted with the wonderful job it does. Indeed, 
any woman can use it. Thousands of Carter 
Water Pressure Drain Cleaners are in use — 

fet yours TODAY. Ask your neighborhood 
ealer. He has it, or will get it for you from 
ONTHANK-DAVIS CO., Des Moines, Iowa. 



C^RTE 



WATER PRESSURE DRAIN 

MTtiiT DUMKii mm 





with ZVz-ft, hose. 

Family size with iVzrfti 
hose, $3.95. 
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at the earliest possible moment and 

PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
IN WAR BONDS 

Own versatile, low-cost, sturdy 

Boice-Crane 
Band Saws - Saw Jointers 
Jig Saws - Spindle Shapers 
Belt Sanders - Spindle Sanders 
Drill Presses - Lathes 
Thickness Planers 

Write today for folder on the 



URCHASE 
RIORITY 



a safe, convenient plan for forward-looking 
shop men and home craftsmen. 

With manufacturers now engaged 100% 
in war production, the pent-up demand for 
shop tools is tremendous. You can avoid 
prolonged waiting for your tools, or the 
necessity of buying something less satisfac- 
tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
to get details. 

BOICE-CRANE CO. 

943 Central Ave., Toledo, Ohio 

Please send, without oblifration or coat, details of the 
Boice-Crane Purchase Priority Plan, together with a 
copy of your catalog on shop tools. 



NAME. 



STREET - 
CITY 




h> 



Personalized 

KEY 

SpelU CHAIN 
YOUR NAME 



DURABLY CONSTRUCTED 
IN GOLD PLATE 

The Perfect Gift 

Each Namechain made to your 
order ... up to 16 letters al- 
lowed. Individually packed In 
Gift Box. Orders Tilled In one 
day. Sent Postpaid for S3. 00. 

Namechain Mfg. Co. 

19 E. Pearson St., Chicago 



mVI Reed Micmeters 

I " ' 1 to 3" Sizes. Read to l/lOOOO'' 




?4 



•<»M>uiw.iawt ]i 

» »>'•' «; HI 



THIS REED Micrometer with 
vernier reading to 1 lOOOO" 
costs you only $7.65 plus post- 
age. More than ever mechanics 
need micrometers graduated to 
"tenths." SEND US YOUR 
ORDER TODAY. IMMEDIATE 
DELIVERY. 



From now uii, HKED I", 2" and 3" micrometers will all 
be provifird with vernier in I/IOOOO", AT NO EXTRA 
COST TO VOL'. Not lone ago 1/lOOOlh of an inch was 
consi<lrrecl cIkm-. Toilay, many dimensions rail for tenths 
of thousandths and micrometers rradinf: to thousandths 
only are even now often inadequate, and may well 
bsTome obsolete. If you present 1" micrometfT is gradu- 
ated to l/IOOO" only, this is your opportunity to buy the 
hi|;h quality precision tool shown above. ORDER NOW. 
Write for 8 page folder showing other "mikes" from 
1 to 6" sizes. 

GEORGE SCHERR CO. llU'ifm''.^^: 



Cola HOT idea? 



OR A SWELL GADGET? 

Let's get logether-our Engineering and Production 
Siaff and our Unlimited Financing will develop and 
promote your brain-child (or P. W. P., and arrange 
lor patent. You are fully prolected-Sptcializing in 
Plastics, Electronics, Metal or Wood. Write Today, i 




ADDRESS DEPT.O BOX2745, KANSAS CITY, MO. 



PROTECTIOIV FROM RUST 
TOOLS — GUNS — LOCKS, Etc. 

For years liunteni have used Ficndoil to keep 
their Kuiis clean and free from rusl . . • equally 
effective on all metal articles. 

At Your Sports or Hardware Store 
In 35c, 2 oz. Bottle 



FIEXDOIL 



MeCAMBRIDGE 



& McCAMBRI 

Baltimore 



D G E CO. 



Wonder-Tone NOISE ELIMINATOR 

Ju-l ntiarli to yuur radio (long, sliort wavi ) 
aiul eiijoy receptioii free from ilistractin;; 
noises. Send-No-Money Pay Postman 60i- plus 
po^tnK*-' or send OOr anil we'll send T>Qstpiiiii. 
Uffiirn in 5 d.nys for refund If not delighted. 

WONDER-TOIE COMPMT. Otol.3S.7078 R.CIiiii St..Clilcaio, 



IWonder-Ton*! 

UNENOISE 
I ELIMINATOR 1 





BUILO THESE i>ROJECTS 



Forgardtnor lawn. Eair to huild. F.a«vtoMll. DiUilod Bliw- 
priou .Modal B-2& Vuleh Windmill S0<-: Modal O.M-«0 Old 
.Mill, 8i>c. Lawn FiKure I'attcrnr — .Sunbonnat Girl. 
Dutoli Boy. Tulip Ciirl. Ilollnn.l I'.iir. 3i>c eiicli. all 4— 
Sl.UO. Catnlus iUuBtracins niany niodele. taiid lUc, today. 

CRAFTSMAN'S MODEL CO.. Dept. P-73. 2030 N. 4hl St.. Milwankee. Wis. 



7U0 OHAWA WO OD SAW 



For Tractors 

—Makes wood sawing 

, fast and easy. Can cut 

enough wood to pay for 
itself qiuickly. Easily 
moved while attached. Big 
heavy blade. FREE details. 
OTTAWA MFG. CO. 

1227 OaK Ave., Ottawa, Kans. 
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POPULAR MECHANICS 




^And don't worry about Sis and me! 
We'll be warm as toast all winter 
• . • thanks to that grand Perfection 
Portable Oil Heater you bought me 
just before you went away to war . . " 




Yes, Perfection Oil-Burning Heaters 
and Ranges are the kind you can 
count on. That famous Perfection 
dependability and long service are 
built into every one by craftsmen 
who've been producing quality 
products for years. 

Right now Perfection's engaged in 
all-out war production, putting that 
same fine quality into materials for 
the Armed Forces. But the govern- 
ment has authorized us to make a 
limited number of Perfection Port- 
able Oil Heaters for critical and 
essential civilian needs. 



YES/ PERFECTION OIL HEATERS ARE AVAILABLE NOW 



Puritan Oil iiurning 
Vf aler Healer 



A limited quantity of low-cost 
Utility Room Heaters and Perfec- 
tion-made Puritan Water Heaters 
are on sale at your nearby 
Perfection Dealer's. Perfection 
Stoves and Ranges may be available 
shortly after the first of the year. 
If you actually need a new Portable 
Room Heater or a Water Heater, 
apply at your local ration board for 
a purchase certificate. 



Please do not apply for a certificate 
if your present Perfection Oil 
Range or Heater can be repaired. 
You will find a complete supply of 
Perfection Wicks and Replacement 
parts on sale at your nearby dealer's 
store. Remember that only Genuine 
Perfection Wicks and Replace- 
ments will insure you the fine, 
long-lasting Perfection service. 



Buy More War Bonds 



PERFEOTIOni STOVE COHPAM 

7616' A Piatt Avenue • • • Cleveland^ Ohio 



The Mark 




of Quality 
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UTILITY 

TAPE 



BETWEEN YOU ^ 
and THE COLD 

New pliable plastic stops 
leaks, saves fuel. Weather- 
strips windows, doors, base- 
boards — caulks casements; 
makes packing, gaskets. 

Easy to apply. Unrolls like 
ribbon. Just press into place 
and it stays put. Does not crack, chip, 
dry out or shrink. 

About 80 ft. to a roll. At stores 
or $1.25 prepaid ($1.40 west 
of Rockies). 

Send for CircuJar 





1 



$1.90 for 
Circular. 
J. W. MORTELL 



STOPS THAT DRIP 

A sure cure for condensation drip from 
tanks, pipes, walls, ceilings, etc. Apply 
with brush, trowel or spray. At stores or 
gal. prepaid ($2.10 west of Rockies). Free 



CO., 522 Burch St., KANKAKEE, ILL. 




MEASURING! 



teature for feature, the MASTER 
STREAMLINE steel tape rule offers 
more for your money than any other - 
6-Ft. steel tape rule available today for 
use at home or in the shop. Its lever- 
lock holds the reading from work to 
eye, thus eliminating reading in dimly 
lighted places and its pistol-butt case 
makes cramped space measuring a sim- 
ple, one hand operation. The STREAM- 
LINE, over and above its use as a rule, 
is adaptable as a caliper, straight edge 
or gauge. 

This many-purpose rule has the added 
feature of being supplied com- 
plete with an easily-inserted 
spare blade which doubles the 
life of the rule itself. 

fRf.t-~UI nit to4dy for ibt hsmi, 
Umitt l9* MrMsmrrmmi" " 





THE MEASURE OF QUALITY WORK j ^^'V f 

BnDCh:54l S.Jprlnr St..l«AnilleJ.Cll.. E„,„..^,2.65cover. on.Ma.fr 

I • "Streamline" 6-ft. Steel tope 
' I rule and spare blade. 

k| Nome 




>l|i|l 



Add rets- 

City 



-State- 



Test-O-lite 



fht MODERN 

IftOmt iHOOTlk 



THE NEON GLOW ' 

. . . LOCATES TROUBLE 
INSTANTLY in electric eir- 
cuits, fuses, cul-ouls, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 
AC from DC. Far su- 
perior lo ordinary 
clumsy test bulb. 

# PUTS "FINGER" ON THE 
TROUBLE SPOT--QUICKLY 

Saves precious time. Indispensable in shop 
or home. Has patented safety features. 
Vest pocket sixe with clip. Lifetime guar- 
antee. List $1.50 (Priority A7 required) 
Purchase through regular electrical dealers. 



L.S.BRACH MFG. CORP. 

55 Dickerson St. Newark. N J. 





OUTLETS 




NEW VESTPOK DRY SHAVER 

ONLY No Electricity, No Soap, 

^ Water, or Cream 

Razor roller shaves oft whiskers like 
Tnatric as you roll it over yoiir face. 
Cannot cut the skin. Self-cleaningr. 
Most compact, convenient, practical 
razor ever invented. Sent postpaid for 
only $1. C.O.I)., $1.15. You can use 
this Vestpok anywhere. Makes won- 
derful Gift. Mail $1 now. 
R. G. Arey Co., 52 Buffum St., Lynn, Mass. 

Genuine tieavy duty delux Safe-Arc electrode t>old«rt« 
Ttioutandt sold at regular price $6.50, NOW . . . • 
wllilettMyla>t.HurrylOrdertadaylOnly700alt>iUprlca. 

FoHt. 8nfe, Dependable. EfBcient Completely iniiulated 

ruxKCtl (.tecl bmly. Ileiivy ropiier ulluy elertr< de socket, com- 
piptely inBuliitcl. lay it down anywhere, lixlit woislit easy to 
Uiie. S,>ld C. O. I), only. $1,711 plus parrel po^I charicea. Two 
for $^i.40. Five for $7.5(). DeNcriptive folder for Htnniix 

L. TATRO, 1U7S Ro f Aw., Los AnfWt, 34 Cellt. 

CURRENT 

with KATO KONVEUTER.«3. Furnish 
standard 110-v AC from :t2, 110, or 
220-v. DC. Good deliveries on .sizes 
;i.'iO through 1500 watts on priority 
orders. 

Good deliveries on 5, T"-?. l.l & 25 K\V 
AC generators. AWftr's of motor genera- 
tors, frequency changers and high fre- 
quency generators. 

KATO ENGINEERING CO. 
33 Elm Street, MANKATO. MINN., USA 



J!fOiV TO CBTJIifD M££P 






GOOD 
EYESIGHT 



130 



Do you want perfect 20/20 vision? Would 
you like to throw away your ghisses? Great numbers of men, 
women and children have improved and strengthened their eyes 
by using the famous Ross-Rehner Method, a tested and proven 
system of home eye exercises for correcting nearsightedness, far 
.siglitedne.s.s, color blindness and astigmatism. 

QetBetten. Cifeiifld — WUUcudQlaUel 

Now you can get tlie entire system, pro- 
fusely illustrated, including a complete Eye 
Testing Kit, witli charts to show weekly 
improvement. If your book store does not 
have it. send one dollar. Delivered postpaid, 
subject to return in 5 days if you are not 
satisfied. Order today. 

HALL PUBLISHING CO. 

BLOOMFIELD HILLS 2. MICHIGAN 

POPULAR MECHANICS 



SAVE YOUR EYES 




Cl 




k\ your finger-tips! 

DELTA 

Craftsheets 

—technical 'know how' that adds to your 
skill, saves time, prevents errors in your 

Home Workshop 

Here it is — Batch No. 1 of Delta Craftsheets, 32 
pages of clear, authoritative data from the world's 
No. 1 maker of home power tools. Increase your 
knowledge, turn out finer, more "professional" work, 
faster and with fewer waste motions . . . Reprinted 
on heavy paper from The Dekagram, the magazine 
for home craftsmen, in a handsome loose-leaf binder. 



Valuable reference material 

Clear and practical to the last 
detail. Delta Craftsheets give 
you quick, easy access to infor- 
mation that shows you how to 
produce work that marks you as 
an expert. They provide — in 
inexpensive form — tables, charts, 
and diagrams usually found only 
in high-priced books. 

For example: 

In Batch No. 1 you find a sheet 
showing how to compute pulley 
speeds, complete with examples 
and diagrams. 

Another sheet shows how to 
cut mitred segments for figures 
having from 3 to 14 sides. 

There are sheets on Shapcr 
Knives, Spark Test for Metals, 
Taper Turning — Setover Meth- 
od, Application of 3-Knife Cut- 
ter Head, Abrasive Disks (with 
table for selecting and instruc- 
tions on fitting). Standard Wood 
Mouldings, the Lathe Indexing 
Head, Types of Hinges (2 sheets). 
Layout Problems, and many others. 

Tables and Charts 

Included in this Batch of Craft- 
sheets are valuable tables and 
charts of hard-to-find informa- 
tion, such as: Speeds and Lu- 
bricants for High Speed Taps 
and Drills; Basic Thread Di- 
mensions and Tap Drill Sizes ; 



Common Wire Nails — size, 
length, gauge, etc. ; Tables of 
Cutting Speeds; Counterbore 
Sizes for Cap Screws and Ma- 
chine Screws, etc. 

Aild to your Library 

These Craftsheets make an im- 
portant addition to your borne 
workshop library, one that erows 
even more valuable as adaition- 
al batches are issued. 

You may order the binder or 
the sheets separately. But for 
permanent neatness and conven- 
ience, we suggest that you order 
both. 

Fill out the coupon and mail 
it today with check, money- 
order, or stamps. Send promptly 
to be sure of early delivery. 
HM-6 




Tear out and mail coupon today 



Editor, Deltacraft Publications 
THE DELTA MANUFACTURING CO. 
680N E. Vienna Ave., Milwaukee 1, Wis. 

I am enclosing 

□ Batch No. 1 of Delta Craftsheets only 

□ Ring Binder for Delta Craftsheets _ 

□ Both Batch No. 1 and Ring Binder „ 



..for: 



.^54 
-504 

...754 



Name- 



Address. 

City 



.( ) Sute_ 
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DRILL PRESS OWNERS! 



IN PRIZES 




BACK THE ATTACK 
BUY WAR BONOS 

Amateur and 'Tiotne tinkerer"— as well as 
professional cameraman and projectionist — 
are certain to have ideas that may revolu- 
tionize 8MM MOTION PICTURE EQUIP- 
MENT. DeVry will pay $1500.00 in U. S. War 
Bonds (maturity value) for the best of these 
ideas. What do YOU want in the motion 
picture camera you buy? How do YOU think 
YOUR camera should look? Load? Focus? 
Operate? What do YOU want in YOUR postwar motion pic- 
ture projector? How do YOU think its operation can be per- 
fected — simplified? What of YOUR projector's design? It is 
your answers to these questions— in rough sketch or finished 
drawing, with or without supplemental written explanations 
—that will win an award. Write for FREE Official Entry Blank 
with its conditions and suggestions. DeVRY CORPORATION, 
1111 Armitage Avenue, Dept. 8PM. Chicago 14, Illinois. 



CONTEST 
CLOSES 
MIDNIGHT 

DEC. 31 

1943 




DeVRY 



. CHICAGO •H«r'r-«*rf 




\ 

AN OUTSTANDING NAME IN THE 


CINEMATIC WORLD 




DAMN 




THE 




BOTTLE- 




NECKS 


^His * V 1 










Ahead! 



Making only Chicago Mounted Wheels and 
small Grinding Wheels — maintaining the 
highest quality — shipping orders promptly — 
This is our Job, our Battlefield. 

With full WPB approval, we stopped making all large 
sizes and fixed our sights on wheels 3" in diameter and 
under. 

We worked around the clock, 24 hours a day, and in a 
short time were able to fill orders on time — And, our cen- 
tral location cuts time in transit. 
Today, there is no waiting. With 
the Army-Navy E at our mast- 
head, we are going full speed 
ahead. 

Handee Tool of 1001 Uses and 
Hi-Power Grinders are still avail- 
able to all who have priorities. 
Send for Free Catalog 

CHICAGO WHEEL & MFG. CO- 

10« S. ABERDEEN STREET, CHICAGO 7, ILLINOIS 




HERE'S 1 TOOL WITH 5 DISTINCT USES 

THE BARRON MULTI-PURPOSE 
I ROTARY WOOD PLANER 

f t^R^PLANES » SURFACES • PANELS « BE*0$ $^^50 
' ROUTS t GROOVES • RABBETS • TENONS « cOMPirn 

STEEL TOP 




Converts ANY drill press 
into a time saving, low cost planer, 
panelcr, tenoner, etc. Surface fin- 
ishes all types of tough grained and 
knotty surfaces to agate smoothness. 
Safe! Guaranteed harmless to drill 
press. Thousands now in use. SOLD 
ON MONEY BACK GUARANTEE. Full 
refund on 5 day trial. Shipped prepaid 
on receipt of $7.50 — or CCD. YOU 
RISK NOTHING. Free literature. 

Barron Tool Co. . 369 Architects BIdg.. Detroit 1, Mich, 



AUXILIARY 

DRILL PRESS TABLE 

Haa 300 »q. in. iPmooth worlcinf 
turface. Equipped for shaper and 
many other important ^ ^ AC 
workibop usu — a reuLvB^93 




LUBRICATES • CLEANS • POLISHES • PREVENTS RUST 





AtHdwe.,Drug, 

Grocery and 
lOr Stores 




SAW 10 to 20 
CORDS A DAY 



Write for 
FREE BOOK 

PUT THIS OTTAWA to work for you. 
MAKE MONEYI Wood is valuable. 

Does more than 10 men. Easily 
operated. Falls trees— and saws 
limbs. Use 5-hp. engine for 
other work. 
-JI OTTAWA MFC. CO, 

" 1227 Wood St. Ottawa, Kant. 



Sre/fA! PRESS 
ANY GARMENT ^ 
RIGHT AT HOME 
WITH ANY RIND 
OF AN IRON THAT 
IS HANDY 
and 



This famous 
chemically 
treated 

pressing cloth 
sells for 
only 69c . 
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We're Working-Saving- 
Fighting ...to Restore this 
Peace and Joy oi Christmas 




TWO LIONEL PUBLICATIONS TO HELP YOU 
GET MORE FUN FROM TRAINS YOU HAVE 

HANDBOOK FOR MODEL BUILDERS. 192 pages, printed in art 
grovure, bound in buckram. Contains numerous track layout ideas, 
wiring diagrams and tricks. Tolls you how to build o permoneni 
model railroad, how to arrange signals, how to operate two or 
more Iroins simultaneously, and gives much other information 
every model roilrooder ought to have. Sent postpaid anywhere 
in the United Stales for $1. 



WONDER BOOK OF RAILROADING. A treosure house of railroad 
lore. 52 pogcs filled with pictures and drawings. Wonder Book 
gives you the history of railroading, tells you what mokes an 
engine go, tells you how to identify locomotives at a glance. 
Wonder Book also gives you the official railway hand, bell and 
whistle signal code. Your order for a copy of this book auto- 
matically registers your name for a copy of the first post-war 
Lionel cotolog. You con get your copy of the Wonder Book by 
clipping and mailing the coupon below. Enclose lOc to cover the 
cost of postage ond handling. 



Awarded fo Lionel for "ouf- 
stondlng production achieve- 
ment" 



THE LIONEL CORPORATIOt^ 
15 East 26lh St., Room c New York 10, 
Please send me the following: 

r~l Lionel Wonder Book of Roilrooding, for which 10c is enclosed. 
Q] Hondbook (or Model Builders, for which SI is enclosed. 



I 
I 



Nome, 



Address- 
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Home repairs can be han- 
dled at the drop of a hat with 
Weldwood Glue. 

Mixed just by adding tap 
water, it can be used at once, 
sets fast (jobs can be light- 
worked in a few hours) and 
it makes a permanent bond. 

Your hardware store or lum- 
ber dealer has handy packages 
of Weldwood Glue in 10c, 
25c, 50c and 85c (lib.) sizes. 
Get a can today or send 25c 
and your dealer's name for 
a trial iVi oz. sample. 

UNITED STATES PLYWOOD CORPORATION 
{Weldwood Glue Dept. ll) 103 Park Ave., N.Y. 17, N.Y. 
"Makes the glue line the SAFETY line " 



Weldwood Glue 
Has Everything I 

1. Tremendous 
Strength. 2. Water- 
proof, Bacteria- and 
Rot-Proof. 3. Quick 
and easy to use. No 
heating. No waiting. 
4. Economical. 5. 
Applied cold, quick 
setting. G.Stain-Free. 
Supply limited due 
to Uncle Sam's war 
needs. 



^-J '•-J PIAZTIC RISI.. . ^ 





ANYONE, ANYTIME 

CAN MAKE PHOTO-COPIES 

QUICKLY 



A'PE.CO 

PHOTO -COPYER 



$55 



00 



FAST, PHOTO-EXACT COPIES 
-v^ IN ANY OFFICE OR SHOP 

Same -Size, exact photo -copies of anything up to 
18"x 22". Eliminates steno-copying, tracing, proof- 
reading. Photo-copies direct from letters, records, 
pictures, blueprints, tracings, receipts, shop orders 
— anything written, printed, drawn, photographed. 
Accepted as legal evidence. Copies from maga- 
zines or books. No end to the uses of A-PE-CO. 
Needed by all departments. Thousands in use. 
See Page 16, August Popular Mechanics. 

No Camera — No Darkroom — Low Cost 

Any office employee quickly becomes expert. Low 
cost per copy, lowest investment in equipment. 
Saves other equipment. Simple, fast. No focusing. 
Conserves man-hours. Put A-PE-CO on any avail- 
able desk or table. Immediate delivery. Represen- 
tatives in principal cities and Canada. Write for 
A-PE-CO folder. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 

2849 N. Clark St. Dept.GF-12 ChicaEO 14. Illinois 



FIGHT WITH WAS BONDS 



Fuse Puller— Circuit Tester 




TESTS 110-250 VOLTS 



Wiien iiiiitdrs stop uiid lights jio out, this tool quickly 
LOCATES DEAD CIRCUITS and .'.afely re- 
moves blown Fuse. The Star Test Pocket Plier is made 
of a Tran.sparcnt Plastic having in one of the legs a H 
watt glow lamp in series with a resistance and can be 
used to test 110 10 2.'i0 volts circuit. The I'lier will pull fuses from 
10 to lOU Amperes. Thousands of Electricians find this tool handier 
than Test Tramps. Price ti.'T, each without Leads, $l.,'jO addi- 
tional for Leads, plus 10c postaKC. Can he obtained from General 
Electric or Westinghouse Stores or directly from us. Order NOW. 
STAR PLIER CO., 233 Canal St., New York 13, N. Y. 



DIE-LESS 
DUPLICATING 



Many smiill part.s can be formed without 
dies, to duplicated uccurucy of .001" with 

Dl-ACUO Precision Macliines, Bendurs, 

Brakes, Shears — savinpr Man Hours and 
Critical Materials. Require 
priority of A-l-A or higher. 
Write on business letterhead 
for catalog, or state if cm- 
ployed in War Production. 

O'NEIL-IRWIN MF& COMPANY 

341 8th Avenue S., Minneapolis 15, Minn. 




ARC-miDEfl 

For Light or Heavy Work 

So rewindinpT necessary — use r..: 
taken from old auto ccnemt.i: 
Works on I I () or 220 A.C. Has 20 iliflfn 
heats. Complete plans and BIG Cal.nlos; 3r,c. 
LEJAY MFG. CO.. 3347 Lejay BIdg.. 




Minneapolis, Minn. 



S^dij you sniv !t 



I n 



Popular Mechanics .' 



BTHIS MAY BE VMIII U 
IG OPPORTUNITI 

_ An Ohio manufacturer, well rated and with 
ample financial, engineering, manufacturing, 
selling and distributing facilities, is interested 
in additional products for the post-war market. 
If you have an idea or product on which you 
need help in development, manufacture, sale 
or distribution it will pay you to contact this 
company, if you wish, only the barest details 
need be given in your initial letter: complete 
details can be discussed in a personal interview 
later. An immediate reply may mean the differ- 
ence between success and failure for you in the 
coming big post-war market. Write today in 
confidence to 

P.O. BOX 217 STA.C TOLEDO, OHIO 
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POPULAR MECHANICS 




Your clutch is slipping, brother, if you don't 
grab the pipe-enjoyment Briggs tobacco 
offers! Every wisp of its fragrant smoke spills 
out a treasure of flavor on the tongue that'll 
delight you right down to your toes. Here's 
the secret: Briggs is cask-mellowed for years 
— longer than many costly blends. So it's 
rich. It's full-bodied. It's gentle. It's yours 
for the asking ... so ask for a package of 
Briggs today. 



The Smoke with' 
a Smile 



PRODUCT OF P. lORILLARD COMPANY- 




KRW ARBOR PRESSES 



BENCH TYPE AND 
HYDRAULIC 

NEEDED IN EVERY SHOP — SAVE TIME AND 
MONEY — DO BETTER WORK, QUICKER. 

No shop is complete without a small arbor press. Press- 
ing and squeezing operations can be done better and 
faster on a KRW Arbor Press. Stop using vise and 
sledge hammer methods — they generally deliver spoiled 
worlc in the end. KRW Factory-To-You Prices give 
you greater value for your money. Order today. 

KRW Bench Type Arbor 
Presses, 3 sizes 



No. 37-P i/i Ton, $13.25* 
No. 37-0 1 Ton. $23.00* 
No. 37-N 3 Ton, $33.00* 

• Prices F.O.B. Arcade. N. Y. 
Sllprhtly hi|;her west of Rockies. 
Stand Illustrated extra. 




KRW Hydraulic 
Presses are built 
in 25, 50, 60 and 
75 ton sizes. Prices 
start at $198.00*. 



K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y. 

Builders of Shop Equipment tor Ford Dealers Since I9I6 
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Cu[-., : dterial 



INVISIBLE^ LIQUID 

proves great success for 

SKIN-'SCALP 
IRRITAIIONS 




Promptly 
Relieves 
fteffing— 

Aids 
Healingi 



Here's a Doctor's formula — Zemo — a re- 
markable liquid which appears invisible on 
your skin — yet so highly medicated that 
first applications relieve itching, burning 
of Eczema, Psoriasis, and similar skin and 
scalp irritations due to external cause. 
Zemo also aids healing. 

Zemo positively won't show on skin all 
the time it is helping it. Apply any time. 
First trial convinces! 3 sizes. Buy Extra 
Strength Zemo for 
stubborn cases. 



ZEMO 




TRA I LER AXLES, H ITCH ES, AND PARTS 

• If you are interested in purchasing trailer 
axles, hitriies, and otlicr trailer parts, contact 
us promptly. Complete house trailer blue 
prints. 51.00. Write tor free literature. 
HAMMER BLOW TOOL COMPANY, Dept. 112, WAUSAU, WIS. 



FREE PLAN' 



Shows how to Start a Good War- 
Business with a Big Future 

There are hundreds of 
saws in your commun- 
ity that need sharpen- 
ing repeatedly, used by 
home owners, carpen- 
ters, farmers, schools, 
factories, mills, etc. 
Our KREK PL.AN shows 
how to Bet this busi- 
ness. With ii Folev Au- 
tomatic Saw Filer you 
can file saws faster 
and better than the 
best hand filer and 
earn up to .$2 or .?:{ an 
hour. No eyestrain. 
One machine files ALL 
saws hand, band, cir- 
cular. No special pri- 
ority application re- 
riuired delivery guar- 
anteed. Get into 



ime 





now, there is plenty 

of bu.sinc'ss durinK wartime, 

. an.l be all set for the big buildinR boom 
which i.s sure to come when the War is over. 

.Send coupon today for FREK PLAN no oblisation, no 

salesman will call. 

FOLEY MFCS fin »2»6-3 FOLEY BLDG. 

ITirU. WU.y MINNEAPOLIS 13, MINN. 

Please send FRKK PLAN on saw filing business. 

NAME 

ADDRK.S.S 



MOTORISTS Wan&d/ 




TO MAKE THIS UNiQUE 

GAS SAYING TEST 

Will yoa permit us to send you at our risk 
t he Vacu-malic,adevice which autoownera 
t verywhere are praising? Install it on your 
car. Test it at our risk. Unlesa it trims dollars off 
your eras billa by savingop toSCyr on gasoline con- 
sumption, gives more power, quiclser pickup and 
faster acceleratiun. the test will cost you nothing. 



Automatic Supercharge Principio 

Vncn-mnticia cntirrh/ dijfrrcnt/ Itopcratcci on 
the supercharge principle by automatically add- 
ing a charge of cxtraoxygen , drawn free from tha 
outer air into the heart of the pas mixture. It is 
entirely aDtnmatlc and allows the motor to "breathe" at 
the correct time, opening and cloninffaa re<]aired. Saves 
opt o Z0 % on flms costs, with better motor Derformaace. 

AOENTS iSSufJtff 

FOR INTROpUCINQ. Here's a splendid opportunity for unusual sales 
•ndprolits. t very car, truck, tractor owner a prospect. Send name and 
address now for big money mokingofTer and how you can get yours Freo. 
Tlio Vaeu-matle Co., 7617-866 W. State Street, Wauwatota, Wit, 



FITS ALL CARS 

Constroct ed of p f x pitrta 
f used into a dinRto unit, 
sd justed and senl^d at 
the factory. Easily nnd 
quickly ins tslludhy any- 
one Id a few minulod. 




for 
Drilling 
Milling 
Grinding 
Fitting 

fi''"!! 

Solve Difficult Angle Jobs 

Quirk, accurate setups at any angle. End 
make.shift methods — time loss — rejec- 
tions. Ifirnl for tool rooms or home 
workshop. Accurately machined 
and graduated. Once set, it stays 
locked. Jaws hardened steel- 
plain or grooved. Sizes 1 i 2" 
to 8" Jaws. Orders Oiled on 
plant priorit.v ratings only. 
You may qualify. Write. 

Chicago Tool & Engineering Co. 

836S South Chicago Ave. 
Chicago, III, 

Sand tor Free Circular 

••101 A.SGLE Ot'ERA- 
TIOXS" dcsorihoi! com- 
plete line, civea many lues. 



PRECISION WORK AT ANY ANGLE 




FIX 



TYPEWRITERS 



A Siiiipliricd I'r.ittirjil HfititO«tudv 
C.uT^,-' Many of onr Stndcntj- now Imvo tlioir own 
Jiii-itK — — Mnny Rcpiiir for other-*. Ucpair Shops 
Swamped. Ilciltli -.r A n.. li.iri'Ii- :ip. 
WEBER TYPEWRITER MECHANICS SCHOOL 
OIV. 1. CANTON. OHIO 
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Wanted! New Products! 

Long-established and well-known company 
with modern plant for production of precision 
devices wants new products for post-war manu- 
facture. Particularly interested in small and 
medium-sized motor-operated tools or appli- 
ances. Ideas need not necessarily be completely 
developed. Send only description of product, 
mdicating purpose, market and advantages for 
complete, prompt, and confidential considera- 
tion. If your idea has possibilities, and will 
fit into our plans, further arrangements can 
then be made. Address Research Department, 

The Dumore Company, Racine, Wisconsin 



DECORATIVE 
Decalcomania 
TRANSFERS 

Imported Desiicns of all Sizes and Types 
— -Flowers, Fruits, Figures, Birds, 

T, .,.1 fv. 'o » ,Dogi,Hor»eHead», Ships, Juvenile, 

(.,r? 7) ' iv u"l- ^•■••'"•'"'•y. Borders, Initials, etc.. for Furnii 
c«ikr '^--i i-I •^cI'■''''^^'"".'' " C»t»'»S with 800 illustrationi in 

Color sent for 2Se. De.lurtil.Ie on first purchase of .?1.00 up. 

L. C. WELLS, Dept. PM-312. 25 East 26th Street, New York, 10. 

POPULAR MECHANICS 
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BACK THE AHACK • WITH WAR BONDS 




THERE IS NO SUBSTITUTE 
FOR EXPERIENCE 

... in Airplanes or Outboard Motors 

Among flying men the saying goes, "There is no suh- 
stitiite for experience." That's just as true in the man- 
ufacture of outboard motors as it is in flying. 

Without experience one couldn't develop fine motor 
design— or be sure of materials best suited to outboard 
needs — or even achieve a modem outboard motor plant. 

As manufacturers who have contributed to the in- 
dustry a major share of accepted outboard improve- 
ments (for more than 20 years) we are experienced in 
this field. You may be sure, when you buy a Sea-Horse, 
that you are coming as close to perfection as experi- 
ence has brought the outboard motor to date. 

JOHNSON MOTORS, Waukegan, Illinois 



All our present effort is being 
put into war work — 24 hours a day. 
We think about peace-time outboard 
motors only in the "25th" hour. 



JOHNSON SEA-HORSES 
FOR DEPENDABILITY 





I 



New DURO HAND GRINDER 



'T'HE ideal hand grinder for crafts- 
^ men and model makers. The 
DURO Heavy Duty Grinder elimi- 
nates tedious hand filing, carving, 
buffing, polishing and scratch brush- 
ing. Does delicate, accurate work in 
fraction of time. Packs plenty of 
power and speed— 24,000 R.P.M. 
Powered with full universal G.E. mo- 
tor. Of streamline design— only 6%" 
length. Has approved Underwriters' 
cord. Collet chuck with capacity up to 

Vi". UO-V A.C. or D.C. current, 60 

cycles or less. Has many special features including New 
Departure ball bearings, shock proof motor case, ade- 
quate cooling fan, push-button switch. Also available in 
lighter Streamline model at $9-95 and in complete 
Heavy Duty Grinder Kit at $22.95. 

A\ai\ahle on Priorities OnJy. 





if 'in ?f J"''j*lS"''*/ specificarions and 



prices on DURO Hand Grinders — also for 
log of complete line of DURO Machine T 



cata' 
e Tools 



DURO 




Company 
2668 N. KUdare Ave., Chicago. Ul. 

^"^^ .""^ complete circular on 
latift UURS'^CarX^?"-'^"'" ^'^^^^ ^^^^ 



Name , 



MACHINE TOOL DIVISION 
ALSO MAKIKS OF 'i)'^^® HAND TOOLS 
DECEMBER, 1943 



Address . 
Cily 



.State . 
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Quickest, Easiest, Most Economical Way of Getting Pre-Flight Training! 

Do as most of th* men In tha Air Forces did — learn Flight Theory, Design, Con- 
struction, Split-Second Recognition of Important War Planes, by building 

CLEVELAND 
^MODELS 




"CORSAIR 

^avyfichter. Span 
130 3/ 16". C - D 

KftSF-79 $3.50 



Deadly Interceptor due to 
its super-speed, high cell- 
ine. and terrific divine 
power. Span 38W. C-D 

E^sT..^.'* M.OO 






Amar. "MUSTANG" (P-Si) 



Tourh, vicious fighter. First 
American fiichter over Ger- 
many itself. 350 mph. Span 
27 3/16". C-D Mas- r ' ' - 
ter Kit .SF-91 . . . 



$3.00 



Lockheed "HUDSON" Bomber 

Used for bomblntr. flKhtinK, reconnaissance. 
Called "Old Boomeranfr" by Brit- 
ish, for It usually comes back, 
from all raids. BIK 40^4" 
span, C-D Master Kit 
SF-96. 



Rspublle 

The "Flyinit Battleship." Over 
425 mph, 40,000 ft. ceilintr. Snan 
30^^". C-D Master »A AO 
Kit SF-8I ^H.W 




Curtiss "HELLDIVER" 

Navy scout bomber. Also dive 
bombs. Span 23>/2". Cli 
Master Kit O EA 

sF-80 #j.au 



Build These Big 3r Industrial 
Training Models of War Planes 




$7.50 



Build these bie 3- 
ft. span models. 
Each a realistic 
beauty. 

Kit T74: Mestcr- 

schmitt MS-10» 
Kit T-7e: Bell ••Airo- 
. cobra'* 

Kit T77: Curtiai l»-40 
•■Warhawit 

Each 




(shown) 

Complete 



Kit T78: Haw 

"Hurricane" 
Kit TSS: Lock 
P-38 "Lightn 
Kit T91: P-Sl 
tang" 

Kit, only $1 



' k e r 

heed 
ing" 
•■IMus- 

.50 



Bell 



AIRACOBRA" 

Deadly "cannon - 
Diane". Span 25V'»". 
C-D Master Kit SF-70. 

$3.00 





Douglas 
SBD 
"DAUNTLESS" 



Build the Biggest $1 .00 Plane in U.S. — Huge 7-Ft. Span 



Soarm for Hours" 



CONDOR 




Grumman F4F 
"WILDCAT" 

"Ace of the Pacific". 
Regular "wildcat" in ac- 
tion. Soan 26i/<". C-D 
M.TMor Kit 
SK-83 



$3.00 



World's hardest hit- 
ting dive bomber. 
Used by Navy and 
Marines. Span 30- 
V«". C-D Mas- 
ter Kit 
SF.89 , . 



$3.50 



SUPER 

Stronger, longer flights, more 
graceful lines, construction 
simplified. £:asier than ever to 
build. Kit E-5019. only 

Cleveland Model & Suoply Co., Inc. 



si.v your dealer flrat. If he can't supply 
you. order direct. Include 19c extra for 
pnckine— postage charge on all orders. 
Send 5c for catalog (none free). 



•■World's Largest Mfrs, of Qual- 
ity Model Aircraft Since 1919" 



45HC115 Urtii Ave,, Cleveland I, Obio 




with Steel-Grip Gloves 

With no time to be lost, keep v,-ar 
production moving, speed deliv- 
eries, save time with Steel-Grip 
Reinforced Gloves. They handle 
rough, heavy, jagged materials at 
breathless pace. Chrome tanned 
cowhide. Steel ribbon reinforced 
palm and fingers. Steel thread 
sewed. I*rotect against cuts, bruises. 
Or what's your need? Over 4300 
proved Steel-Grip Safeguards may 
give immediate answer. Used by 
big industrials since 1910. Write 
for catalog or state your need today. 

INDUSTRIAL GLOVES CO. 

651 Garfield Blvd., Danville, III. 

Canadai Safety Supply Co.f Toronto 



BURN YOUR NAME ON TOOki 



WITH THE ^ H 

ARKOORAF 

PROTECT YOUR TOOLS FROM THEFT 

Write with elertricity any numeordefign on the hard- 
est iirtd riit(.'8t t'Mtlft and ttiHtrtinif'ntd or any mctnU 
like writing on pupcr with p<'a or peucil. Thou- I 
Bttikdii ii^d hy rii«'cliiti[i(-». g;ir:iK<>n. niH<-hino HhopH, ' 

Complete Outfit $3.50'Prepald Anywhere 

Iiitrrr^^t iriK iUii^trHted < irrid:ir free Write today* 

ARKOGRAF PEN CO.,3927 S.E.Stark,Portland IS.Ore, 




MASCOT SLIDE RULE 

^ Fits the pocket. Quickly solves any prob- 
^ lem in multiplication, division, propor- 
tion. Gives the square, the square root, 
logiirithm and reciprocals of all numbers. 
Trie scales give sines and tanicents of num- 
bers. Kine black graduations on white cellu- 
loid. Price in fabricoid case $1.00, in leather 
case .SI. 2.5. Money back if nut satisfled. 
Special offer to agents and dealers. 
TAVELLA SALES CO., 19 West Broadway, 




New York, N. V. 




Assorted CIRCULAR SAW BLADES 

W TWO MANDRELS o£ /<«... 

This sensational value is limited to suppi/ 
on hand. Act fast if you want to get in on 
this bargain. Blades are of laboratory 
tested Tine tool steel (total carbon. 1.19; 
Manganese, .53; Nickel, Nil; Chromium, 
.03; Vonadium, .005; Molybdenum, .04). 
Sixty assorted blades sizes from .43 x 

Blades to cut all types of materials, steel, wood, fibre, plastict, 
etc. The mandrels are 3/32". 

Use them on Electric Hand Tools, Small Lathes and Millers. Send 
$1.00 with order, balance on Delivery plus the usual Parcel, 
Post collection charges. 

SURPLUS TRADING CO. 

6 MURRAY STREET DEPT.A NEW YORK 7. N. Y. 




NO nioino^ 

NBDO 



.005 to 1.20 X .02a 
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HEATABS... marvelous new tablets of con- 
centrated heat, for frying, boiling, heating 
foods ... starting camp fires, stove, furnace or 
grate fires . . .hundreds of other uses, outdoors 
or indoors. Millions used by armed forces 
all over the world ! A new boon for picnic- 
ers, campers, hunters, fishermen, Boy Scouts, 
Girl Scouts, Red Cross workers, housewives, 
nurses, doctors, EVERYBODY! Ori/er Now! 

SPECIAL XMAS OFFER: Clever New HEATAB "COOKn"' 
includes supply of HEATABS i for many hours of heat) and 
pocket-size stove" for heatina: canned irpods, cookmif 
ntenBils. etc. . . all for only $1.00 Postpaid. Ideal Ca r\r\ 
Xinma Bift. Shipment Kturanteed by return mail. ^ I , W 

J. W. SPEAKER CORPORATION _ 

3059 North WcU St. Dept. PM Milwaukee 12,^Wi», 




HEATABS 




WARTIME ENGINEERING 

Produces Greater Accuracy 

% On the engineer's drafting board 
and under difficult military condi- 
tions, HULL STREAMLINE COM- 
PASSES are being constant- 
ly improved. When peace 
finally comes, greater accu- 
racy and increased service 
will be the net result for 
America's millions of motor- 
ists. Remember the name^— 
HULL COMPASSES. 

HULL MFG. CO. 

p. O. Box 246-D12, 
WARREN, OHIO 




tWeur Designs in 



FRANZITE GRIPS 




Modernize Your Gun! Improve Your Score! 

Most durable grips made. Positively un- 
breaUable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 

SPORTS, INC.. (Mtrs.) 2850 N. Cbrk St.. Dept P-12, Chicago. Ill 
TRAILER BUILDERS' PARTS CATALOG 

We'll save you money on ererything. Largest 
^ and most complete trailer builders' supply house 
Jt 111 the United .Slates. Member TRAILER fOACH 
i MPRS.' ASSOC. Send inc for parts catalog. 
NATIONAL TRAILER EQUIPMENT CO. 

719 N. Seventh St. MMwAUkop 3. Wis. 





CompUtt Ptnrti and 
Buil<li'ia Jnitrucli.int, f 




Pins, ririgs and emblems. Over 300 de-' 
signs. Finest quality. Reasonable prices. 
Pins, 55c up. Write today for free catalog. 
Dept. N, Metal Arts Co., Rochester, N. Y. 



AUrO ENGINE SPEED CONTROL 

GOVERNORS 



Give constant speed to any make of 
auto or truck engine, regardless of load changes, when used 
for power. Fully guaranteed. Simple instructions. Oil 
ring bearing $13.00. Ball bearing $19.50. Prepaid. Montreal 
branch, 7546 Wiseman St. Latin Amer. East Asiatic Co. 
Free circulars. CANDEE, 2641-L S. Hill, Los Ange|es-7 




with a Jacobs Chuck and Cup Wheel 

Accurate grinding of flat surfaces is an opera- 
tion that most small shops have hesitated to under- 
take. But ■with today's -well-designed and sturdily 
built, ball-bearing drill presses, the flare cup 
abrasive wheel, and the precision Jacobs Chuck, 
work of uniformly close tolerances is performed 
very efficiently. 

In the photo above, a "flat" is being ground on 
a steel shaft to provide a locking surface for a 
pulley set screw. In addition to this, it is possible 
to grind a true, flat surface on metal strips, cast* 
ings and forgings of various sizes and shapes. 

This is Only One of 79 Operations 
Covered in the New Jacobs Book 

For detailed instructions and illustrations on 
this operation and eighteen other unusual uses for 
your drill press and lathe, send for a copy of our 
new booklet prepared especially for the craftsman. 
Printed in color and containing 49 illustrations, 
it explains how the set-ups are made, shows the 
tools and accessories used and, in some instances, 
tells you how to make the tools themselves. If you 
have a workshop you will want the valuable ideas 
this booklet contains. If you are planning on hav- 
ing a shop of your own after the war, you will 
want the booklet now to help you plan. 



io< 




WORLD'S lARGEST PRODUCERS Or DRILL CHUCKSj 



acobs Mfg. Co. 

1123 Jacobs Road, Hartford I. Conn. 
Please send me the booklet immediately. 
I am enclosing lOc to cover handling and 
mailing costs. 



DECEMBER, 1943 
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When you buy Northlands you buy the finest 
— for Northlands are indeed the choice of 
champions. Whether you are a novice or expert 
be sure your skis proudly wear the Deer Head 
trade-mark of NORTHLAND, because the 
better your skis the better your skiing! 

Send 10^ for Northland Ski Manual 

Edited by Hannes Schneider, 48 pages — 82 illustrations 
Or write tor FREE folder, HOW TO SKI 

NORTHLAND SKI MANUFACTURING COMPANY 

95 MERRIAM PARK SAINT PAUL 

"The World't largest Ski Manufaclurer" 



The Dennison Handy Helper says: 
''MEET THE NEED FOR FILING SPEED 

GUMMED INDEX TABS 



Transparent Mending Tape ■ Mailing Labels 
Gummed Reinforcements • PRES-a-ply Labels 
Shipping Tags • Crepe Paper • Gummed Labels 

DENNISON MFG. CO., Frominghom, Mass. 





TO FIT ALL POPULAR MOVIE CAMERAS 



FILM 



FOR SALE1 



Roirular %2.2i Double 8 

8m.m. Black and White 25 ft. $L94 

Regular $4 50 

U m.m Black and White 100 ft. $4.19 

LIMIT— 3 Ro'.ls To Each Cuftomcr— (■/if/ujcj Proectsinff) 



Gcr,iiine SOe Value. Hx-QnaUty Steel 

REEL ^ CAN 8 M M - 

Grey E":rr.il Ca'^—Dr. un Rcel—bcth 



DEFENDER PRINTING PAPER 



RCGULAII 

8 X 10 DOUBLE WEIGHT 

nCOULAII 4S< 

5x7 DOUBLE WEIGHT. 

8 X 10 SINGLE WEIGHT 
nrcuLA* JSC 

5x7 SINGLE WEIGHT 



(all gradei) doi. 81 e 

(all grades) doz. 39c 

(all grades) doz. 64c 

(all grades) doz. 29c 



lUpiTpiFor Latest Photo Buyers Bargain Flier 
IT H I I t ■ Nr 112 . . . . Senmtioral Savinstl 



AHRENS and DeMERCHANT 

154-156 E. NINE MILE, FERNDALE, MICH. 

CAMERA, MERCHANTS. SUPPLIES anet ACCESSORIES 
WorUf, BICCEST titflf. WHOLESALERS fcr RHaU Buyrr, 




— JBJAJ lis lSlIj.Mi 



CUoiticU^ fat A4Uf. joi.-Anifwlie^ 

PNAN GASOLINE DRIVEN ELECTRIC PLANTS 
r«K>»n^ provide electricity in locations 

where it is not otherwise avail- 
able, and for emergency standby 
service. Thousands oi units are 
doing a winning job in the war. 

Sizes from 350 to 35, COO watts. 
A.C. 50 to 800 cycles. 110 to 660 
volts. D.C. 6 to 4000 volts. Also 
dual A.C. and D.C. output models. 
Air or water cooled. 

Delailt gladly fvrniMhtd. 




D. W. ON AN & SONS _ 

'TULL VISION EYE SAVER" GOGGLES 
FOR FULL EYE PROTECTION 

• Will not "foK or pit". Lensed with famous ahatter proof armorpUto "PlexiKUj**, 
Light in weight, can be worn for hour« witli comfort. Providca fiUl ranse of vision. 
Can b« worn over glasses. Used by larseat War Industries. 



AGENTS 

Making big money. 
Get Detuiln. 



SEND NO MONEY 

Mail order, inrlude employer's priority ratine, if 
I>ossible. Pay poatman only $2.25. plus postage. Or 
Bcnd money order with order, wc pay postage. 

H. MEINHARDT & CO. 



ONLY 

$225 



4S27 RAVENSWOOD AVE.. 



DEPT. 10, 



CHICAGO. ILLINOIS 




THEY HAVE 



11. 



FOR 
AGENTS 



OUR CHART Blue Print 27"x36" shows how to find length 
of any rafter; find any angle in degrees, frame 
any polygon 3 to 16 sides, read board foot and brace tables, 
octagon scale, rafter tables and many other uses. Can be scaled 
down for model work as well as full scale framing. Also Chart 
changing pitches to degrees for use with Radial Saws. Send 50o 
in Coin or M. O. No Checks or Stamps. MASON & PARRISH 
ENGINEERS, 2106-8 N. Burdick St., Dept. D. Kalamazoo, Mich. 



SEE BEFORE YOU BUY 



Diamond-dazzling Zircons from 
tiie Mines of far-away Mystic 
Siam. EJTectivc and inexpensive. 
Stand acid; cut glass; full of 
FIRK! Tlirililng beauty in ex- 
quisite mountings for Lady or 
Gent. .Sent on trial. Write for 
catalogue now. 




NATIONAL ZIRCON 

CO., Dept. 528, 
Wheeling, W. Va. 



Cata/o<i 

FREE! 



ONE-MAN SAWMILL ""J;h^*|> 

MOO- 



Makes 
Lum 



Makes 
ShinglcSt 
Lath, Ties, 
Crates, All 
Forms Lumber 



Three capacities: 10, 
14 and 20 feet. Accurate set works, 
ITOsitive (logs. Hand or power feed. 
Runs on low power — Many owners use old auto 
engrlne. Pays for Itself quickiv— thou.sands in com- 
mercial service, every where. Write for free lumber 
handbook and catalog; of mills, supplies, tools, saw 
blades and woodworking equipment. 

BELSAW MACHINERY CO. 
Dept. 1811-D, 3542 Main St., Kansas City, MOto 



?^'u'g GRANDFATHER CLOCK NOW ^ 



Send 35cfor Simpis SHOP TESTED COPYRIGHTED BLUEPRINT. 

TheSimple.SenBilile Red-i-Kut way us thous-inda ii.iv*-. DIME brincM PI, \N'S 
and sixty pirture "HOW" Book pricing muny fiiie iirrt'^:^ ucijiht Westmin- 
ster, tub* chlma nioveinerits showing nine beautiful colonial grand- 
father rnncs. Build now. Avoid Govt. Freeze Save half. HURRYt 
KUEIVIPEL CHIME CLOCK CO.. BIdg. 83. Guttenberg. lov^^ 

WORLD'S LOWEST PRICED 

ADDING MACHINE 

IDEAL XMAS GIFT-?^,?b^l?: 

CURATF,. Not a toy. Operates with only a TOTAL COST 
finger flick. Adds, subtnicls, multiplies, SEND NO 
divides. Counts up to ten million. P;)vs for MONEY 
itself over and over. Ideal Gift— for Busi- 
ness, Income T.nx .nnd School use. MONEY BACK OtTAR- 
ANTKE. .Send name and address. Pay posimun only 
82. ."iO plus ijostasre. (Send full cash if outside U. S.> 
Money back in 10day> if not delighted. AGENTS WRITE. 




Vest Pocket Six* 
FREE TRIAL 

ONLY »2M 



CALCULATOR MACHINE COMPANY (Mfrs.) 

DEPT. 148, P. O. BOX 1118 CHICAGO, ILLINOIS 
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POPtTLAR MECHANICS 



C(j(-., 




mUff.. HEAVY DU 



INDUSTRIAL WELDER 



AMAZINGLY SIMPLE & EASY TO OPERATE 

This portable Dynamic Welder— easily car- 
ried right to the job— — plugs into any con- 
venient, properly wired 110 volt 
liRht circuit — works on Iron, Steel, 

Uriiss, Bronze and other meials — has 
cijjht moiallio ntid rarlion arc wuldinff 
heat sla{rL's — does work you would think 
only pnssililc with a larger, more ex- 
pensive macliine. 




COMPLETE 



DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY 

Maintenance Men; P^armorH; Mechanics; Machine Slioi>i»; Foundries; Auto, General 
Repatr and Jdb WcUiintr Shops; us in;; the Dviiauiic hud it so indispensable and 
useful that they cannot afTonf to be witlmut ii. 
if Inexperienced, you can easilv loam to do a variety of hiRh jrrade weldincr jobs by 
following the practical, simplified operating: and welding instructions furnished. 



Saves 

VALUABLE TIME 
and MONEY! 



Once you sec a Dynamic In 
operation you won't be with- 
out it. Its simplicity will 
amaze you. In a year the 
Dynamic only costs you 
about 6c a day. 
Comes complete with helmet, 
rods, caldes. electrode hoUler 
and operating instructions, 
etc. 

Write today for free priority 
assistance aitd particulars on 
how to qualify for one of 
tliese amazingly low-priced 
welders. Act now while 
they are still available. Get 



DYNAMIC WELDER CO., 2226.M Silverton Road, Chicago 16, 111. V^T °° °" '""'^^ 




GETABLES 



c 



5 of nurpee's Best-Carrot, E PACKETS 
^ -Lettuce, Beel, R«dl«h and ^T'V;^'* 
v^Tomato— a 10c-ri<t. of seeds ^H^^^^Jk 
t^-of each, all 5 postpaid for^HMMV 
just K'c-send dime today! 

VI. ATLEE BURPEE CO.^^^ 
Philadelphia 32, Pa. or Clinton, Iowa 



EmPIRE 



HANDY HOUSEHOLD TOOL * 

OSmallett and Iliindiest Aci uriite I.*vel Made. ."CiRnr- 
fth.iped," r:in't te:ir porWet.'*. Walnut ntork. Has Level, ♦ 
rhiinh, and WaW l.nik'. Liiiht weit:l.t. i«iroiiic. No. -14 
onlv Il.in. Order from \w.\\ (le:i.lcr. Writ* for litrrriture. * 




EmpiRE LEUEL HiFC. cd.^'t ' "6 ;;;!r/.">.v":r.A?.f; 




BUILD THIS M0DEL\ 

An accurate 13" scale 
model o( the famous PT. 
Complete kit includes all 
fittings — Only $S 

GET THIS BOOK — the only one of its kind. 
Full of detailed drawings and photographs 
with instructions for building and rigging 
ship models. g^,p ^qDELS ILLUSTRATED 
postpaid for only $2. 
MARINE MODEL CO., OepLM-3i 29 W. 15«h Si., N.Y.C. 




FIX 



THAT WOBBLY CHAIR 
IN 1 MINUTE FOR 1^ 

Got TITE JOINT, amav.lntr new fabric 
cross imprcKiialed with powerful adhesive. 
Tightens chair run^s, tiilile leRs, drawer 

Sulls, umbrella handles, other loose joints, 
ust wet, place over end of loose dowel, 
and push Into socket. Cements itself to 
wood; Is there to stay! Department, hard- 
ware, chain stores. ... Wholesalers' in- 
quiries invited. 

TITE JOINT SALES CO., 309 Sth AVE. 




Now P/afes CHROM/aM/ 

ALSO GOLD, SILVER, NICKEL, COPPER, ETC 

IVar fncraotet Damend— Vou Profifi 
j New, patented invention niakeg possible 
big earnings AT HOME. Replate auto- 
parts — worn articles in homes, stores, hotels, 
restaurants, etc.,wi tit durable, sparkling, new 
I cx>at of metal — with stroke of brush. Easy, 
I simple, quiet. Genuine Gold, Silver, Nickel, 
I Cadmium, etc. Everything furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to JS an hour in lifetime bust- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pay for itself in 
week. Send TODAY for FREE SAMPLB 
and illustrated BOOICLET how you can have 
a life income from a business of YOUR OWN 
I built upon satisfied customtus. Act at oncel 

WARNER ELECTRIC COMPANY 

N. Wells St., ChlcaRO, III., Dept. 308 



WARNER ELECTRIC CO., 663 N. Wells St.. Chicago, III., Dept. 308 
Gentlcmeu: bend me Free Sample and Illustrated Booklet. 

Name. 



I 

I Address^ 



State 



/Vm/1camj(e\0"S\\de Ruje 



Magnifying Indicator 



Instruction Book 
FREE 



SPECIAL OFFERS 

28-page Instruction Book and Slide Rule 
Carrying Case Included in All Offers. 

^ Sti.ndnrd 10" Slide Rule (A. B, C. D. CI and K Males) ^raKnifyin|t 

i^"" A Indiciitor; sturdy roiisuuction - $0c peslpafd 

KIa Slide Rule; Poclcet Calculat«jr for addinic and Bubtr;ictin« 

■^W" ^ up to yi*y,99tt; ti-inch Transpureut i*rotractor and Graph Rule sraduatcd 

in centimetem .tnd inrhea S1.00 postpaid 

^^^New "TRIG" 10" Slide Rule with same six scales aa above plus S, L. and T 
PiO" ^"^fwalca on Kevernc *if Slide; Runtnetal finish indicittur . - $1.00 postpaid 
Ma a "TRIG" 10" Slide Rule with NINE scales; Pocket Calnil. tor; 

PIU« *»^"Tran»paroiit I'rotriiotor and Graph Rule Sl-SO postpaid 

FOREIGN — add 10c to each prico 
TO INSURE GETTING 

YOURS PROMPTLY- 




Send Order NOW^ 



Most Fascinating, Time Saving 
Device in the Whole World of Mathematics 

Enables you to make difficult calculations instantly with- 
o'.'.t paper or pencil — in multiplication, division, propor- 
tions, squares and cubes, square and cube roots, etc. 

Our 10" Slide Rule, at nOc, has standard A. B, C, n, CI 
and K scales. Our NEW "TRIG" 10" Slide Rule, at 
$1.00, has the same six scales plus S, L, and T scales 
(SINE, LOGARITHM, TANGENT) on Reverse of Slide 
for problems in Trigonometry. 

Satisfaction Guaranteed or money refunded. (Sec SpecUiI Offers) 

HEWIG CO., Box G-143, Grand Central Annex, New York City 



DECEMBER, 1943 
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With grim determination thousands of Ameri- 
can women are doing their best to fdl men's shoes. 
Eac^erly they bend their shoulders to wartime 
tasks — for no sacrifice is too great if it hastens 
the return of their men from the fighting fronts. 

In hundreds of vital war plants, women axe 
operating South Bend Lathes with surprising re- 
sults. On all kinds of jobs, they have kept up 
production and maintained established standards 
of precision. In some factories whole batteries 
of South Bend Lathes are humming under the 
guidance of feminine hands. 

Since World War I, women operators have pre- 
ferred South Bend Lathes. The 
convenient controls are well suit- 
ed to their sensitive touch. They 
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like the fully enclosed design. And, 
most of all, they appreciate the ease 
of operation that prevents fatigue and 
makes tlie workday seem shorter. 

South Bend Engine Lathes and 
Toolroom Lathes are made in five 
sizes: 9" to 16" swings, with 3' to 12^ 
bed lengths. The Turret Lathes are 
made with 9" and 10" swings. Write 
for Catalog lOOC which describes all 
sizes and types of South Bend Lathes. 



^AiMU MvmBM^ m m vaav ««»amb^^ Lothe Builders for 37 Yeart 

SOUTH BEND LATHE WORKS south bend, Indiana 

PRINTED BY POPULAR MECHANICS COMPANY, CHICAGO, ILL., U. S. A. 

POPULAR MECHANICS 
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Ifevel Radio Prograro 
Sullivan Entertains* 
CBS Meadey niqhts 
7:l5pinEWT 9:15pm MWT 



I 



alerial 




YES. ..THE CIGARETTE WITH THE RIGHT 
COMBINATION OF THE WORLD'S BEST TOBACCOS 

STRIDES AHEAD in Mildness, Better Taste and 
Cooler Smoking because Chesterfields are made 
of the world's best cigarette tobaccos ... plus the 
Right Combination to satisfy smokers everywhere. 

Remember in a cigaretfe—the Blend... the 
Right Combination — that's the thing 





AND HERE THEY ARE . . . again in the cheerful 
Chesterfield Christmas Red- the cigareHe gift that SATISFIES 
with the best in Smoking Pleasure. 



Gjpyright 1943, Dgcett & Myers Tobacco Co. 



Copyrighted malerii 



